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Chapter One

"What do you mean, my project's been canceled?!

"Jud that, Mike. The money didnt come through. NASA has been cut back pretty severdly." Dr.
Albert Halstead didn't look at me as he spoke, but averted bis eyes as he fumbled with his ever-present
pipe. "Weve dl been expecting it, and I'm sure it must come as no surprisetoyou . . "

"It sure as hdll does!" | didn't return to the chair | had been dtting in, but continued to pace in front of
his desk. "How long have | been on g&ff here a Lowd|? Three years, right? How many Mars papers
have | published? Seven, right? Is NASA unhgppy with my work? Has my research been trivid? Is my
research no longer rlevant? . . ."

"Mike, please gt down. It isn't that at dl." Halstead wasn't a man to become emotiond, but | could
see that he was upset right then. He acted as though he didn't rdish this meeting. "Weve been hit with a
red crunch here. The Lowell trust funds don't begin to cover the operating expenses these days. And the
NASA funds just aren't there any more. So I'm afraid thereé's more to it than just your project beng
canceled, Mike. I'm sorry to say that | mugt ask you to take a temporary leave of absence. . ."

That was certainly a dvilized way of tdling methat | was fired. | just stopped dead in my tracks.

"Mike, | truly regret this" Halstead went on, dill fumbling absentmindedly with his pipe. "I'm certain
thet it isn't permanent ... a least asfar as| an con-cerned . . ."

What could | say? | sat down, tore my eyes away from Hastead's nervous hands, and stared out the
win-dow a the ponderosas surrounding the building.

"I've asked the business office to make out a check for an extra month's salary to sort of help
you along . . ."

| don't remember too much more about that meet-ing, just platitudes and regrets and embarrassed
com-ments from both of us. | walked out into the afternoon sunshine and didn't even look back at the
domed build-ing that had once been aghrineto me.

| stopped in the driveway and took a deep breath. Wdl, Mike Cdl, | told mysdf, you may now be a
dightly unemployed astronomer, but there must be work around here somewhere for an astronomer and
a teacher. | was dill a commercid pilot. Surdly | could find temporary work as a flight ingtructor,
denching my teeth while some student wallowed around the sky in a Cessna 152.

But, damn! Having to leave Lowel Observatory chewed at my insdes | was just beginning to get a
handle on Martian meteorology, the surface wind pat-terns, and the genesis factors for the great dust
gorms. I'd have to leave that work now—and | hate incom-plete work with loose ends hanging out dl
over it like festoons of moss.

| didn't need to get very much out of my office. My programmable caculator would come in handy
what-ever | did. But the drawings, the photographs, the Mars globe, and other pargphernaia that had to
do with my former work were usdess. | could replace them later if and when | got into astronomy again.
| didn't even have the usud mementos that | would care to take with me.

| have dways operated with the philosophy that | should be prepared to abandon my persond
belongings at any time, so I've never collected much. When | was flying as an agricultura pilot—what
you might cal a "crop duster"—I lived with whatever dothing and per-sonal belongings would fit into a
gmd| bag that would, in turn, fit under the pilot's seat in a Grummen Ag Cat or a Piper Pawnee. | have
never log that habit.



| left my office without closing the door. | didn't even say good-bye to Chick and my colleagues. Most
of them were dill in bed because they were scheduled on the various ingruments that night. Well, they'd
find out about me tomorrow, if they were gill on the gaff then themsdlves.

| began to lay some plans as | drove down Mars Hill in the White Whale, a four-whed-drive Travdal
that | had coaxed up that steep road on many a snowy night.

Frg of dl, there are more astronomers and observatories in the state of Arizona than anywhere ese
in the world. When | got to my gpartment, it took only one telephone cdl to the nearby Nava
Observatory to learn that they, too, were in the midgt of a "reduction in force." But Clive Thomas told
me that things looked better down a Kitt Peak and suggested that | cdl Dr. Brad Johnson at the
Universty of Arizona

"Hdl, Mike, | didn't think that you'd be one of those caught in the cut-back at Lowell,” Brad Johnson
sad after 1'd gotten him on the phone. "Listen, when could you come down for a chat? | don't know if
theré's any-thing here, but it might not hurt to talk about it."

"Can you meet mein about two and a hdf hours?'

"What? Mike, it's two hundred and fifty miles down here from Flaggaff! The cops have radar out dl
over interstates Seventeen and Ten!"

“Not at ten thousand feet!"
"Can you get an arline reservation that fag?"
"I've got my own airliner. Can you pick me up a Tucson Internationd ?'

Ten minutes later, | was a Pulliam Fied undoing the tie-down chains on Piper Cherokee N1422T,
affec-tionately known as Two To Tango. | had picked her up four years ago when | was 4ill an ag pilot
and had managed to get agood dedl because her former owner had folded her nose gear in a cornfidd
outsde of Nor-folk, Nebraska. | dso have my arframe and power-plant mechanic's license, so with that
A&P ticket | put her back together, put a big 180-horsepower engine in her, fitted her out for
instrument flight, and had a $30,000 arplane to cdl my own for less than hdf that sum. She was my
persona magic carpet.

Sure, | know that my astronomica astronomer's sd-ary of $15,000 per year doesn't buy a fancy
arplane, but | had made good money as an ag pilot.

Brad picked me up at the base of the tower a Tuc-son and took me home for supper. We didn't say
too much during the drive to his house.

Ginny Johnson was not only a computer program-mer, but she was dso a great cook. "Kitchen
chemistry," Brad caled it, which was afar statement because Ginny aso had a degree in chemidry.

It wasn't until after supper that the subject of my stuation came up.

"l did some checking around after you cdled,” Brad began. "I've got a certain amount of clout with the
de-partment head, and were somewhat short-handed. But thereis one big problem . . "

| Sghed because | had runinto it before. In fact, | think it was one of the reasons why | was one of the
fird to go a Lowdl. "Let me guess, Brad. It is because | an Mike Cdl, B.S,, M.S,, but no Ph.D.
Right?"

"That's the problem,” Brad admitted. "To teach at the universty leve in astronomy today, a doctorate
Is mandatory. Without it, a person might become an asso-ciate professor after twenty years and a
Nobed Prize. But he would never make it to full professorship be-cause of dl the new astronomers
getting their Ph.D. un-ion cards these days.”

Ginny Johnson, who is usudly very quiet, spoke up a this point as she loaded the last of the supper
dishes into the dishwasher. "Mike, why don't you try for the astronaut corps? NASA is hiring some



agan. Seems to me that you'd be a naturd astronaut.”

Thet redly struck a sengtive spot with me. The only reason | have maintained a current commercia
pilot license with instrument rating, a current firgt class med-ica certificate, and a certified flight instructor
(Ingtru-ment) rating isthat | redly wanted to be an astronaut. 1'd make a good astronaut because | stand
5-foot-4 inmy stockinged feet and weigh dmost 125 wringing wet.

There was only one factor that was kegping me out of NASA astronaut corps. | didn't have 1,000
hours of flight time in high-performance jet arcraft—just 4,500 hours of flying arrcraft with big old
propdlers in front, sometimes inches above the ground or the telephone wires at the end of the fidd.
Those 4,500 hours don't count, not a Sngle one.

When | didn't say anything in reply, Brad spoke up, "What do you know about eectronics, Mike? |
need an eectronics engineer up a Kitt Peak.”

"Brad, | used to hire technicians to handle my own dectronic telescope control equipment at Lowel."
| was so rugty that | redly didn't know what was going on in modern electronics technology any more.
"I've been an R&D type when it comes to dectronics. The only place | redly like to get my hands dirty is
onar-planes. . ."

"Brad, how about Bill Osbourne?' Ginny piped up. "Didnt he tdl you that he was thinking of hiring a
pilot-astronomer one of these days?'

The astronomer scratched his head. "When did Wild Bill tdl us that?"

"Dont you remember? At the AIAA mesdting a JPL last May."

"Oh, yed" Johnson brightened. "But as | recdl, he was allittle vague about it."
"We were dl alittle vague at that WRT party.”

"You'reright. It was alittle drunk out that night.”

"Why don't you give him Bill's telephone number, dear? Mike could call him tomorrow and find
out . .."

"Excuseme” | interrupted, "but who isBill Os-bourne? | thought | knew everybody in the astronomy
fidd."

"Dont tdl me you never met Wild Bill Osbourne?' Brad asked. "Wdl, of course you havent! That
was before your time at Lowell . . . Maybe six years ago."

"Wild Bill Ieft the Air Force five years ago, dear,” Ginny reminded her husband.

"Uh, yeah, wdl, | haven't been keeping score over on the Air Force side of the house for severd
years now," Brad admitted. "But Colond Bill Osbourne used to be the chief space cadet in the Air
Force Office of Basc Research.” He took a Sp of the coffee from the big mug he had to hold in both
hands. "Y ou might say that Wild Bill stepped on some toes at NASA when it came to the Department of
Defense participation in the NASA space program. So he ended up flying a desk in some dying
laboratory a Holloman Air Force Base be-fore he retired after twenty-three yearsin the Air Force."

"They must have redly put him under,” | remarked.

"They did. | don't know whether or not I'd have the guts to quit after twenty-three years like Bill did."
The astronomer finished off the contents of the huge coffee mug, got up, and started rummeging through
the clut-tered contents of a smdl desk in the kitchen. "Yeah, he might like to hear from you, Mike.
Ginny! Where did you put Bill's address?

"Stay the hdll out of my desk!™ hiswife snapped a him. "Don't you know better than to go rummaging
through a woman's drawers?'

"Il overlook that remark,” her husband muttered. "Why don't you get things organized in here?"



"What? Like your office, Doctor?" she taunted him. "It is organized!" Within a few seconds, she
found a 3-by-5 file card with an address and telephone number on it. As she was copying it on her
electric typewriter, she muttered, "When are you going to get me that ter-mind so | can use the
computer down at the univer-sity? Then we can put dl this data on disk and forget these ridiculous
pieces of paper.”

Brad didn't say anything. Ginny findly handed him the card, which he looked a and then handed to
me. "Give im a cdl tomorrow, Mike" Brad suggested. "I redly don't know if ther€'s anything there or
not . . . and it'salong way from here."

| looked at the card.

Dr. WILLIAM D. OSBOURNE
Director of Research
NEMECO Corporate Research Center
430 Factory Drive
Bridgeport CT 06603
(203) 784-7667

I musgt have had a big question mark on my face because Brad added, "I don't know anything about
this NEMECO outfit. But I've known Bill Osbourne for more than ten years because he was involved in
alot of the Air Force basic research that | was doing then. | logt track of him after he retired. Ginny and
| hap-pened to runinto him at JPL in May."

"l cdl him tomorrow morning,” | promised. "l never heard of this outfit, either, and it sounds vagudy
mydterious, which intrigues me. In addition, it may be ajob."

Brad suddenly glanced at his watch. " Spesking of jobs, 1'd better pay atention to mine. I'm scheduled
on the four-meter a Kitt Peak in forty minuted™

"Migawd, Kitt Peak mugt be a two-hour drive from herel” | blurted out. "Brad, I'm sorry if | caused
you to miss your observing schedule—"

Brad did more than chuckle. He guffawved. "Mike, you guys up thee a Hag must be
nineteenth-century astronomers! Il bet you even looked through the eye pieces of those telescopes!
Hey, it will take me five minutes to get to my office where I've got remote con-trols rigged on the
four-meter dong with a TV screen and an image intendfies Hardly anyone is needed at Kitt Peak for my
program except two technicians to keep things working. We let a computer do it al, in-duding imege
intengfication. | haven't looked at a piece of photographic film since | Ieft Las Graces!™

"Progressl” | snorted. "Come up to Hag sometimeif you want to learn how real astronomers work!"

"What? And freeze my ass off? The university ligens to the Chamber of Commerce here, and they
would never admit to the redlity of amedica dam for frost-bitten buttocks!"



Chapter Two

The next morning, after a somewhat deepless night, | made a long distance telephone cdl to Dr.
Oshourne & 7:45 A.M. Arizonatime so I'd get the night rate.

"Dr. Bradford Johnson suggested thet | cdl you,” | told him when he came on the line "My name is
Mike Cdl. I'm in Haggaff, Arizona, right now. We had alayoff a Lowel Observatory yesterday. | was
involved in some planetary work there. | am aso a current instrument-rated commercia pilot with an
A&PandaCFll . . ."

"Hold it!" a deep voice with touches of Southern drawl came back over the phone. "Say again dowly,
please. You caught me completdy off guard.”

So | went back through it in more detail.

Dr. Osbourne's voice came back over the 2,500-mile telephone link, "Doctor Cdl, frankly, I'm
fascinated, but—"

"Jus Migter Cdll," | corrected him.

"Sorry. Uh, | did have some rather vague plans down the line that might require a pilot-astronomer. |

happened to mention it to Brad Johnson because | know there are damned few pilot-astronomers
around. | figured it would be along time before one sur-faced . . ."

"There aren't very many of us" | admitted. "But | am one. If you need one, I'd like to set up an
interview with you."

"W, | couldn't judtify bringing you dl the way from Arizonaright now . . ."

"I'm not asking for travel expenses. I'll fly my Cher-okee there out of my own pocket,” | told him.
What the hdl? Sometimes, you've got to take a risk on your own! "If we have a pleasant conversation,

you don't lose anything. If something jells, Well worry about a couple hundred bucks for aviation gas
then."

There was an immediate change in Osbourne's tone of voice. "Wait, this is your nickle. Give me your
tele-phone number and let me cdl you back on our WATS line”

The conversation picked up two minutes later.
"l would like to tak with you, Mr. Cal. My sched-ule is rather hectic for the next few days, but could
you be in Bridgeport by Thursday morning?'

"No swest. I'll plan to arrive at Bridgeport on Wednesday evening. Can you recommend a reasonable
motd close to the airport or to your offices?!

"Il do better than that. The company mantains rooms a the New Barnum because we get so many of
our people in here from subsdiaries dl over the coun-try. If you're willing to fly more than two thousand
milesto talk to me, | can arrange to put you up on the company.”

"Widl, that will help, dthough | am not exactly destitute."

"Okay. When you arive a Skorski Memorid in Bridgeport, ask Ground Control to direct you to
NEMECO's hangar. Ask for Jake Stock, our chief corpo-rate pilot, or Pete Kukowski, or Wimpy
Winfidd. I'll pass the word to them."

"Got a corporate ar force, huh?'

"NEMECO's scattered dl over the country, and so are our customers. We use our corporate ships
not only for our executives, but aso to get some of our $uff to our customersin a hurry. Every oncein a



while, | get to log some timeif they are short a pilot and some of the executives have to get somewhere.
Keeps me cur-rent. Nice fringe benefit." He suddenly brought the conversation to a close. "I'll see you
here on Thursday morning. Give me a cdl from the arport when you ar-rive on Wednesday. | am
looking forward to medting you, Mr. Cal.”

It was only after | had hung up that it occurred to me that it was one of the damndest telephone cdls
thet | had ever made. Osbourne had started out very cool and cautious. But the conversation had grown
rather cordia. Was it because we each found out the other was a pilot? | know that the aviator's
camaraderie often cuts through alot of socid ice.

Whatever was there was certainly worth looking into.
If for no other reason then to take atrip in Two To Tango.

It suddenly occurred to me that, once on the East Coast, why shouldn't | spend a little time there and
look around if nothing panned out a&¢ NEMECO? Why should | think about coming back to Hagdeff at
dl? Thiswhole episode was over and there didn't seem to be anything left for me here anyway. Why not
pul up stakes, get flexible, and be able to move as quickly as Two To Tango would dlow? Why not
really look for thet pilot-astronomer's job if Osbourne had nothing?

It took me about an hour to figure it dl out, then | spent the rest of the day making it happen. |
canceled the lease on the apartment, paying a pendty . . . but there was money in the sock for those
contingencies. The gpartment was furnished, so | had to worry about nothing but clothes, books, dishes,
table and bed linens, cooking utensils, and other housekeeping gear. | packed those up and toted them
down to alocd mini-gtorage. Then | swdlowed hard, steded mysdf, and sold the White Whae a a
used car lot—Cash For Your Car; Buyer On Duty. | got something less than Kelley Blue Book
wholesde for it, but a couple of thou wasn't chicken feed and would keep me going for a long time if
necessary. | took a cab out to Pulliam Fed and threw my two bags into Two To Tango. | fixed a
cou-ple of negging little problems—a wing-tip light that was intermittent, plus an upper door latch that
had a ten-dency to pop open inflight. | made the check of my two navigation receivers and got the ship
legd for in-strument flight rules operation.

| had planned origindly to stay in a motel in Hag that night and get started a dawn the following day
after anight's rest. But | had everything ready to go, and | was eager and keyed up. The westher briefing
| got by phone from Prescott Hight Service told me that the weather between Hag and Albuquerque
was clear so that | need not fly IFR. As usud, visud flight rules were the order of the day in Arizona, o
| filed a VFR flight plan and was on my way to Albuquerque thirty minutes before sunset.

Many flatland pilots do not like the idea of mountain flying a night in a sSngle-engine arplane, but it
never bothered me. Night flying in the West is better anyway because the air isalot smoother then.

And it was a nice night to fly.
But, boy, | was sure going along way!

WEel, Mike Cdl, you have aways enjoyed adven-ture, | told mysdf as we winged our way over
Window toward Galup. | tak to mysdf when | am flying done. It relieves the boredom.

The old astronomica observatory was getting too staid and duffy, anyway. After dl, Martian
meteorology is a rather abstract and academic subject that won't be very useful until somebody like
mysdf goes flying through the atmosphere of Mars someday.

| stretched it to Tucumcari, refuelled, and went on to Tulsa where | had to sack out because | got
tired even with my autopilot flying mogt of the time. | can St in that seat only about eght hours without
getting cramped. When | got up, it was morning, and | discov-ered that | had left the American West
behind me. As the day wore on, | bored eastward over the Midwes, flying by insruments on an IFR
flight plan because that was the only way | was going to get anywhere. | made an indrument approach
into Alton, Illinois, across theriver from S. Louis, flying down the invis-ble radio beam of the instrument



landing system for a perfect ILS approach and landing. Then on toward Pittsburgh.

As | flew in the beauty of towering cloud masses with only an occasiona glimpse of the ground in a
never-never land that few nonpilots ever experience, | kept asking mysdf why | was going to
Connecticut? What did | expect to find there? The end of the rainbow, maybe? | didn't redly know. The
shock of having a professond career in astronomy shot out from under me was beginning to take effect.

Maybe | could find some way to combine my education as an astronomer with my traning and
experience as a pilot. I'm a good pilot. Never had an accident that | didnt walk away from, which is
sying plenty for an old ag pilot! One of my ingructors once told me tha | was a naurd
three-dimensond person. | have never experienced vertigo, and | aways know where | am, even
shooting the back-course ILS approach down to minimums a a high dtitude airport between two
mourttain ranges with blowing snow and a twenty-knot cross-wind.

Maybe | should have gone after that Ph.D. in-stead . . .
But there wasn't time!

| was dready over thirty years old. | fdt the sands of time running out on me because | couldnt find
time to do everything that | wanted to do.

What | redly wanted were the stars . . . somehow . . . any way that | could get them.

But how? When you want to do far-out things, you can't plan a career. You move with the breaks,
hoping that the zigs and zags dong the way will somehow find a least-squares solution and end up
pointing you in the direction you wanted to go in the first place.

| fdt very londy up there a 9,000 feet in Two To Tango heading eastward. | redly don't mind
londiness. No, let me put it another way: | have had to get used to londiness.

| reflected that at my age, most men had dready set-tled down into a job, a career, or a professon.
They were busy raising families, paying off mortgages, and dawing their way up the ladder. Was |
missng some-thing by not doing that?

| serioudy doubted it. | had enjoyed mysdf doing what | had done.

My introspection went to hdl over the Alleghenies. | had to go to 11,000 feet to clear icing conditions.
Even a that, | picked up some clear ice that didn't improve the flying characterigtics of Two To Tango. |
was very fortunate that she was lightly loaded and had 180 horses in her nose. | ran into imbedded
thunderstorm cells, and New York Air Traffic Control Center wasn't very hdpful in radar vectoring me
around them. | didn't rate with New Y ork Center; | didn't have swept-back wings, four jet engines, and
400 people aboard.

The wesather cleared over Allentown, and | could see the ground mogt of the time as | went over
White Plains because | did not want to say howdy to any of the thick jet traffic around New York City.
But | Hill had to fly an indrument approach into Sikorski Memoria Airport at Bridgeport under a
cloudless blue sky because the haze over Long Idand Sound had the vishility down to one mile with an
indefinite caling.

If eastern pilots do not like to fly over mountains, | as a western pilot do not like to fly a Sngle-engined
arplane over water out of Sght of land. Coming down the ILS runway 6 approach, | picked up the high
in-tengty runway lights at about 400 feet out over the Sound and above the water . . . and that was my
fird 9ght of land!

| got it on the ground, got directions to the NEMECO hangar from Ground Control, and taxied on
over with their help in giving me the proper turns.

An ancient Douglas DC-4 was parked in the open hangar, and an Aero Commander sat on the ramp
infront. As | taxied up, a lanky pilot who was doing a preflight ingpection on the Aero Commander
waved hisarms vidlently, trying to shoo me away. | paid no atten-tion to him, but taxied Two To Tango



next to the Aero Commander and shut her down.

The pilot was over to my ship immediatdy. "Parking for trandent arcraft is further down the ramp!
Thisis a private hangar!"

"ThisisNEMECO's hangar, isnt it?' | asked as | dimbed out onto the wing.

"Yegh, but you don't work for us"

"Didnt you get the word?" | asked politdy as | bounced down to the ground. "Where's your rest
room?"'

At this point, a short, stocky, bading man in greasy coverdls came out of the hangar. He completed
this Mutt and JEff team. As he wiped beads of sweat from his face with arag, he cdled out, "Pete, is this
Mr. Cdl from Arizona?'

W, somebody had gotten the word &fter dl! The hodility vanished from the tal man's face and he
thrugt out a hand. "Sorry. I'm Pete Kukowski. Thisis Wimpy Winfidd, our chief mechanic, who didn't
bother to give me the word about you or | would have provided a warmer welcome. But Wimpy's okay
... foran A&P"

"Il remember that remark the next time you blow an engine on the Four!™ Wimpy growled at
Kukowski and shook hands with me. "Glad to have you here, Mike. Osboume said to cal him when you
got in, and I'm supposed to take you over to the Front Office or the New Barnum . . . whatever.”

"Thanks, but where's your bathroom? The lagt time | touched the ground wasin Fittsburgh . . "

"Follow me" Wimpy said. Over his shoulder as we waked away, he cdled to Kukowski, "Pete, let
me know if that right engine pulls rated manifold pressure, will you? | had trouble timing those mags.”
The pilot merdy waved and went back to his preflight ingpection.

Wimpy Winfidd was the talkative kind. "Y ou flew that Cherokee dl the way from Arizona, en? How
long did it take?'

"Sxteen hours in the air,” | told him as he showed me the rest room. As | relieved my hydraulic
pressure, | continued, "IFR dl the way from Tulsa | think | might have blown the exhaust gasket on
number two cylinder. Is there a Piper deder on the fidd?"

"You can get it right across the street from the com-pany that made your engine in the firg place”
Wimpy pointed out. "Matter of fact, let me pick it up for you."

"Thanks, Wimpy, but | do my own work. It'smy pink body strapped into that ship."
"Youan A&P?

"Yup. Also Ingpection Authorized. Commercid ticket with ingrument reting, and a Certified Hight
Ingtructor to boot."

"If Osbourne doesn't hire you, | can use you herel”

| cdled Obourné's office from the hangar lounge, which was pretty plush and belied the ratty exterior
of the hangar—but everything looked raunchy and well-used here in the East.

A soft femde voice told me, "Dr. Osbourne had to go into New York City on short notice, Mr. Cdll.
He asked me to give you his gpologies. Wimpy Winfidd will take you to the New Banum. Dr.
Osbourne will be in his office tomorrow morning and looks forward to seeing you at nine-thirty."

| couldn't get upset over the polite and mannered way she put it. But it meant that | had the rest of the
day to kill. It was dill early afternoon but | hadn't had lunch yet. | mentioned it to Wimpy.

"Get your bags. Well grab lunch before | drop you at the New Barnum. As a matter of fact, let's haul
your Cherokee into the hangar for the night.”

Wimpy asked Kukowski if he wanted to join us, but the lanky pilot said that he wanted to test-hop



the Com-mander because he had to take it to Detroit tomorrow morning. | got the distinct impresson
that the NEMECO corporate air force was busy dl the time. And Wimpy confirmed my suspicions as
we drove off in the NEMECO airport vehicle, an old but clean van that was beginning to rust out dong
the quarter panels. "Yeah, welve got a DC-6B, too. She's out in Montana right now. The Bonanza's
down in Raegh today with some sdes types.”

Wimpy drove. It was a good thing.

| hadn't been to New England before except to Bos-ton on a commercid flight many years ago. Bt |
had never been in New England. The place seemed cramped and crowded. | got the feding thet it was
old. Bridgeport looked duty and well-used. | got lost be-cause the streets were not square with the
world the way they are in western cities, and | could not see the sun through the gray haze of smog and
clouds. | had difficulty maintaining my sense of direction, which is unusud for me.

There wasn't a square foot of unused land anywhere. And the buildings on that land were right out of
the Firg Indudrid Revolution. A movie company could have shot a Charles Dickens script here with
vay little set trimming. And the place was busy, dmod frantic.

Wimpy managed to find a place to park the van on one of the narrow streets. He took meinto a cafe.

| haven't been in a place like Mamas snce my ag pilot days. We sat down in a vinyl-upholstered
booth with a linoleum-covered table. The menu was hecto-graphed in blue on a single sheet of white
paper en-closed in a cdluloid folder trimmed in red plagtic. Nothing fancy on the menu—chili, chowder,
chicken-fried steak, hamburger, BLT, and alig of other basic dishes that | had not encountered in years.

The Specid was liver and onions. "Take it," Wimpy suggested. | ordered a Specid with coffee, pulled
a pa-per ngpkin out of the spring holder on the table, and did not lace my coffee with cream from the
litle chromed pitcher on the table; Wimpy did.

"I could have taken you to a fancy place” Wimpy said gpologeticdly, "but this is where dl our pilots
eat. None of the corporate types ever show up here, so we can tak. Mamas food has never caused any
troubleinthe ar." He was right. The food was good. Nothing fancy, but it stuck to theribs.

| got to know Wimpy Winfidd. He didn't tdl me much about NEMECO. Only about himsdf. "I'm
chigf arframe and powerplant man and spare pilot," he said. "I don't bother mysdf with corporate
politics and dl that Suff. It'smy job to keep the airplanesflying and tofill in as pilot when needed. Good
job. Been here two years. Got one other A&P, and | need a third. Come see me if Osbourne doesn't
have adot."

"How long you been at this?' | wanted to know.

"Too long. Got my ticket back inthewar . . . the Big One, World War Two. Kept it afterwards. | got
my A&P and did alot of work for fixed base operators here and there, but | don't like to work for
FBO's. | answered a dassfied ad in Trade-A-Plane one day, got hired by a sndl company in the
midwest that had a fleet of eight Cherokees. | discovered that working for corporate outfits was the way
to go. | can handle the big NEMECO hirds okay, but I'm a Cherokee man. Guess I've flown just about
every one of the three mil-lion different kinds they've made in Vero Beach. And you wouldn't believe
some of the things I've done with a Cherokee. | know them insde and out. You have any trouble with
that bird, you come see me”

He liked NEMECO. "They pay wel, and they stay the hdl out of my way and let me run my shop.
The company seems to be run by people who know what they're doing. Never any panic. Never any
hasde. The Front Office trusts me to do my job, and there isn't a one of us who's going to step out of
line and screw up this good thing . . . Oh, sure, the comptroller gives me a hard time every once in a
while, but that's his job. Company makes money. Always has. Wish | had some more stock, but I've got
twoin college.”

Wimpy waited for me to volunteer my interest in NEMECO. When | didn't, he asked, "You joining



Cor-porate Research?"
"That's what I'm here to talk to Osbourne about. But | haven't the foggiest notion what they're doing.”
"Nether do I. They don't tak about it. | catch some rumors, but . . ." And helet it drop at that.

Wimpy left me at the New Barnum in the reuve-nated downtown area. | was Ieft with the rest of the
af-ternoon to kill in a typicd All-American Plagtic Hotd that 1ooks like every other hotel in America so
you have to write yoursdlf a note tdling yoursdf where you are before you go to bed a night.

| decided | would try to find out something about NEMECO.

| put on my suit and tie so thet | looked like an East-erner. A stockbroker was located on the street
floor of the hotel. There | settled down with Standard & Poor's. The broker even had recent annud
reports because NEMECO was headquartered in Bridgeport.

"A good buy," he advised me. "Sdling well below earnings. Excdlent cash position. Well-managed
outfit. The stock doesn't move very much because it is ill closdy hed by employees and the Cranmer
family. It isan old and very respected firm."

That was the understatement of the hour.

The New England Mill Equipment Company had been founded in 1877 by the three Cranmer
brothers. Two of them had gone out to Montana during the gold strikes and managed to lose what they
had of ther inheritance. But they learned about mining. They came back to Bridgeport with the
knowledge that the way to make money was to make equipment that the mining industry needed. They
persuaded their older brother to come in with them and find some venture capita. That came from
England. Since the turn of the century, the firm had shown continuous growth and careful divers-ficaion
into solid, indudridly oriented products. The company went public in 1937 when the Cranmers
man-aged to buy out the descendants of the origind English investors. Then they went over-the-counter
to raise ad-ditiona working capitd. Now they were lisged on the New Y ork Stock Exchange.

NEMECO no longer made just mining equipment. It made mill equipment, but "mill" isa New England
word for "factory.” The corporate name had been changed to NEMECO in 1963 in keegping with the
rising wave of corporate image modernization.

NEMECO had ax divisons scattered dl over the country making specidized heavy condruction
equip-ment, marine equipment for large ocean-going vessdls such as al tankers, arborne controls and
electronics, sted mill equipment, and specia ceramics.

The mogt recent P& L statement and baance sheet were shining textbook examples of a well-run
"gmdl company." Gross sdes in the preceding year were a shade over $74 million, and it paid $3.75 a
share.

The broker thought he might be able to pick me up a hundred shares a 27 if | would give hm a
couple of days.

It occurred to me that there were probably thousands of successful "little’ companies like this dl over
Amer-ica doing good business, meeting ther payrolls, paying therr bills, providing a return on invesment
for stock-holders, meking good jobs available to skilled people, and being very quiet and professond
about it. Every-one has heard of the Fortune-500 companies, and the spotlight is dways on the
fagt-rigng high-technology firms. Very few people pay much attention to compa-nies like NEMECO.

Snce | didn't have any plans for the evening and did not want to venture out into the Bridgeport
sreets aone, | borrowed the annud reports from the broker, grabbed supper in the hotdl, and retired to
my room to digest the contents of the annud reports.

| read the three-year-old annud report announcing that Dr. Osbourne had joined the firm as Director
of Research. The fdlowing year's report announced the formation of the Corporate Research Center
Laborato-ries in Bridgeport. And that was al. Period. No talk about new products, new research, nor



new development work in progress. There was no possible way to tdl from the balance sheet how much
money was going into the corporate research effort.

| gave up in disgust because there was no way that | was going to find the data | was looking for.

If Generd Dynamics or Rockwd| International had wanted to hire a pilot-astronomer, it would have
been understandable. Even in a amdl high-technology com-pany, a pilot-astronomer could provide a
cgpability to cope in advance with the problems of an astronaut us-ing the firm's Mark Umpty-Ump fully
automated giz-moscope.

But here was a firm without a sngle visble NASA or Department of Defense contract. Its only
connection with aviaion was in the manufacture of jet engine con-trol components and specia switches
to "origind equip-ment manufacturers'—known as "OEMS' in the trade.

| ran into an inconsstency. The NEMECO Airborne Controls Divison was located in Tempe, a
suburb of Phoenix. Osbourne had been unwilling to foot the hill for travel expenses, but why hadn't he
suggested that 1 go to Phoenix and hop aboard the next corporate air-plane returning to Bridgeport? It
didnt make sense.

| put the annud reports away because they weren't tdling me anything. | switched onthe TV. It wasn't
unttil later while | was wetching a TV spy drama that it suddenly hit me.

Suppose NEMECO Corporate Research was being used as a cover-up for some top-secret scientific
devel-opment project for the government?

Why not? The government could never again use the Manhattan Digtrict—or "Manhaitan Project,” as
it was incorrectly known—approach; it would leave far too many tell-tde sgnsinthisday and age. Even
a Lowdl | would have caught some rumors abot it.

Something like the legendary Lockheed "Skonk Works' wouldnt be ussful ather. It's now too
obvious.

But nobody would ever think of looking a NE-MECO!

If so, why me! If an outfit wanted a pilot-astronomer, where would they start looking? Not on
the rogter of the USAF or the commercid arlines, but among the astronomers who couldn't care less
about se-crecy! And things could be more easly arranged. Said pilot-astronomer could suddenly lose
hisjob because of a"tight budget." One of his colleagues handling gov-ernment research contracts on the
universty leved could be asked to put said pilot-astronomer in touch with the covert operation. And the
pilot-astronomer could be quietly transferred without getting in touch with the nearby corporate divison.

The only people who knew where | was were the Hagdaff postmaster and the Federd Avidion
Administration which had routindy recorded my various cross-country flignt plans and radio
communications. In thirty days, the FAA would wipe its tapes and com-puter records to save money. In
ax months, the Hag-gtaff postmaster would no longer forward my mall.

Something very interesting was cooking quietly a&¢ NEMECO Corporate Research Center. | had to
find out what was going on! Tomorrow | would . . .



Chapter Three

NEMECO's corporate offices were housed on the fourth floor of a clean, unobtrusive office building
in downtown Bridgeport. The building itsdf was not one of those flaghy new duminum-and-glass boxes,
but a solid and respectable brick edifice.

| dmost missed the door to the lobby of NEMECO because of the amdl Gothic letters announcing,
"New England Mill Equipment Company—NEMECO."

Insgde, the receptionist took my name and told me Dr. Osbourne was expecting me. Unlike some
corporate receptionists I've seen, she was nather seductive nor dazzling. She was just dl there.

| was led down a corridor past severd doors, some open to reved ther occupants were absent,
others that were discregtly closed, and dill others that showed very ordinary-looking men working
quigly at their desks. It seemed much too quiet and sedate with far too few peo-ple to be the
headquarters of a corporation grossing $75 million per year. There was no hustle, just effi-daxy.

The office into which | was led was no flashier than the rest of the place. No door had had a name on
it, and this was no exception. A short, heavy-set men with intense eyes, bushy black moustache, and
short-cropped har got up from behind the desk and thrust out his hand. "Hi, I'm Bill Osbourne. Glad
you're here, Mikel St down.”

The receptionist left, dosng the door behind her. Os-bourne leaned back in his chair and looked me
over with a amile on his face. It was a rather handsome face, and | could not picture this men as the
research director of a corporation. He did not have the pontifica bearing of the usud academic scientist.
Nor did he have the ordinary, noncommitta appearance of a corporate scientist.

There were the usud stientific union cards hung in plain black frames on the wal behind him—Ph.D.
from NYU, Phi Beta Kappa, membeship scrolls from sev-era  sdientific societies, scattered
photographs of people whom | did not recognize, and a amdl plastic modd of the old Saturn V moon
rocket bearing the smdl labd, "The Hard Way."

There was a framed motto lettered in engineering LeRoy yle:

TRIVIALITY No. 43:
If you try, you will know;
If youfail, youwill learn.

| indicated this motto. "Why do you cdl it atrivid-ity? It seems reasonably nontrivid to me. And what
are the other forty-two?"

"A conversation piece," Oshourne replied with a amile. "Many offices and labs have profound mottoes
such as this tacked up on their wals. Most of them are trivid."

"The labs or the mottoes?' | wanted to know.

Osbourne looked pensive. "I've never redly thought about that. The lab gang comes up with a new
one ev-ery S0 often. We keep a book ful of them down a the lab. Sometimes, they are not trivid
mottoesat dl . . ."

"For example?'
"How about: 'One cannot possibly begin to learn that which he thinks he dready knows." "



"Come on, now! That's Epictetud”
“I'm going to have to watch mysdf around you, Mike. You know too much."
"Isthat athreat or a compliment?'

"Nather.” Osborne turned to the credenza behind his desk and flipped a switch on a piece of
complex-looking eectronic equipment. It began to buzz. Lights flashed. Every so often, it would make a
little hop.

"Looks impressive. What doesiit do?'

"Jud looks impressve” Osburne explained and shut it off. "That makes it very functiond because it
does exactly what it was designed to do. The lab gang came up with it one day in afit of creativity."

| was beginning to become a little bit sugpicious. The medting was swinging far wide of where |
thought it would be heading. "This came from a bunch of research scientists?"

"Nope. We are a bunch of technicd con men. Frustrated inventors. Radio hams. Hot rodders.
Freaks who have grown up with technology and like the things that can be done with it. People who
want the Universe to work for them. Hard to find them these days, I'm afrad, and they are red
individudigts. But we must tag oursdves with socidly acceptable titles or people won't know what we
do . .. which meansthey will think we are practicing black megic . . . which we are anyway."

| was having a greet ded of difficulty in getting the measure of Dr. William D. Osbourne. | began to
sense that the man was complex, that there was a greet ded of iceberg about him because only a sl
percentage of hm was showing, and that he was exceedingly adept at playing whatever game he and
NEMECO were engaged in.

"W, | guess us rugged individudigts have got to stick together these days" | remarked.
"l like that."

| decided to get right to the point. "Although | enjoy this sort of bull session, Doctor, I've come along
distance. I'm interested that you may want to hire a pilot-astronomer. If so, I'm your man. What's up?'

"l told you: megic.”

"What?'

"Redly! Remember Arthur C. Clarke's observation than any suffidently advanced technology may be
indistinguishable from magic?'

"Okay, so what sort of magic are you currently en-gaged in?'

"Wdl, the Depatment of Black Magic hasnt made much progress because of the shortage of
hellebore root, but we seem to have made significant controver-sd breakthroughs that may shed some
light on some important aspects of white magic." Osbourne sad it in a serious tone, but there was a
twinklein his eye.

"Does the sorcerer's union know about this?' | asked.

"Speaking of that, what does your sorcerer's union card say?' he suddenly asked, getting right down
to the basics as quickly as | had tried to do.

"Star gazer and arplane driver. Actudly, my present task involves finding a job that exigts for both
titles 9-multaneoudy.”

| had managed to draft a resume in my best hand Iettering in the hotel room last night. | gave this to
him without apologizing for not having it typed. He took it without a further word and began to read it. |
tried not to fidget.

"Wdl!" hefindly exclamed. He put down the paper and leaned back in his chair again, gazing slently
a the cdling. Then he straightened up, looked at me, and said, "I didn't expect to find amen like you this



quickly. I can't use both of your talents . . . yet. | may never be able to. | can't accurately forecast if or
when the requirement will redly jdl . . ."

Wadl, Mike, | told mysdf, a least you had a nice arplane trip and a good bull session.

"But, snce my crystd bal isvery cloudy and | can-not therefore forecast very dearly,” Osborne went
on, "l sometimes have to operate opportunigicdly ... or with gut fed, if you will. I know it's not very
sdentific or rationd, but it usudly works" He leaned forward and put bis hands on his desk in front of
him. "Mike, you've got precisaly the credentids | was looking for. But let me ask you something that you
didn't tdl mein your resume. Why did you quit crop dusting? It pays pretty good, doesn't it? Better than
adronomy, & any rate?"

| told him why. There was this hot, seamy morming in Kansas. | was bombing dong in a Pawnee
loaded with herbicide about one foot above the dfdfa Two kids squatting between the rows tossed
rocks up as | went past. The prop parted company with the engine. | got the plane over the wires at the
end of the fidd, managed to pancake it into the next fidd, popped my harness, and got out just before
the wing tanks blew. We never caught the kids.

Then | asked him, "Why did you quit the Air Force? | thought they paid fighter jocks pretty good."

Without batting an eye, Osbourne said, "I was mak-ing arun on a target drone in an F-4 & Indian
Springs when my own Sidewinder chased me right up my tail pipe.”

"l didn't think that could happen.”

"Anything can happen, especialy when it's not sup-posed to. Sort of took the tiger out of me. So |
went the science route. Air Force paid for the Ph.D. from NYU. | thought it would help me tak to the
scientigs working for the Air Force."

"Did it?'
"Nope! The scientigts distrusted me because | was an Air Force officer, and the Air Force distrusted

me be-cause | was ascientist. Q.E.D.: | couldn't win and | couldn't even break even. So | quit the game
whilel could.”

"How did you come to NEMECO?"

"Wdl, one gets to know a lot of people in the sort of overview postion that | had in the Office of
Basc Re-search. Hayward Newcomb, one of our top research managers a Wright-Pet, full colond,
USAF Academy, Ph.D. from MIT, he got the message about two years before | did. He knew the
Presdent of NEMECO and went to work for the outfit. When | got out, he brought me aboard to set up
acorporate research operation, the firs one that NEMECO has ever had.”

"NEMECO seems to have been around for a long time. Why did it suddenly need a corporate
research lab?' | was trying to get to the bottom of this because it was sounding more and more like a
new Skonk Works.

"True, NEMECO has been around for a century more or less. And it wants to be around for another
century. Did you ever have a look a who the Fortune-500 companies were twenty years ago and
compare them to the Fortune-500 lig of today? How many com-panies held their position? And why?
Il tdl you the answer to that one because it answers your question. Only those companies who have
managed to move with high technology have managed to stay in there. Those who kept right on making
the same old sdegble product dowly but surdy dipped right off the Fortune-500 lid. It's my job to
keep that from happening to NEMECO, even though we are far from Fortune-500 materid.”

"So why do you need a pilot-astronomer?” | tried to press the point home.
"I told you: | don't. Butif | did, I'd hire you. Come to think of it, | might anyway."
"What are you going to need a pilat for? Don't you have a hangarful over at Sikorski Memorid?"



"I don't need a pilot. If | did, | would be the one because 1, too, carry a commercid ticket, Mike" He
looked & me for a moment. "I may be able to use the stientist part of your astronomer's education.
You're smart, bright, unafraid, and yet youve got the discipline of both an academic degree and a
commercid instru-ment ticket. You're dso sassy and suspicious and cu-rious. You'd have to be curious
to come more than two thousand miles to find out what's going on here. You are the kind of person |
need." He paused for a moment as though he fet he had perhaps said too much, but then he went on, "l
want you to meet the lab crew, Mike. | might have to share you with Jake Stock for a while if the pilot
gtuation gets tight. But, before taking turkey, | mug find out if you will be adle to get dong with the
crazy crew I've got. Let's go to the lab."

| was totaly unprepared for the NEMECO Corpo-rate Research Center Laboratories. | guess | have
been spoiled by seeing too many beautiful research centers of giant corporations—acres of lovey
landscgping with modernistic buildings scattered around in a campus atmosphere to provide research
minds with the artifi-cid, quiet, pastoral, academic atmosphere in which to do ther thinking.

The research center was smack between two of the bigges, dirtiest, raunchiest factories that 1've ever
seen. There wasn't a blade of grass or a tree to be seen any-where, just red-brick factory buildings
jammed tightly together in an apparent random array. Trucks, cars, and indudrid vehicles clogged the
narrow streets.

| dmost said, "Thanks, it's been a great gag, but Il be going now.” But then | thought, what better
place to hide a Skonk Works?

Osbourne did his TR-7 sports car into an impossbly amdl parking dot in front of the building, jerked
on the parking brake, and advised me, "Dont let it throw you.”

"Wadl, it sort of blows the image" | admitted.
"It's supposed to. Can you guess why it's here?'
"Sure. You want to hideit."

llNomll

"Pogtive?'

"Pogtive. Look down the street. There's a good junk yard and the best machine shop in town. The
other way up the street you will find the best dectronic supply shop around. Across the street is a lab

supply house. When we need something, we can get it in a moment. And when you're being technicaly
Cregtive, you can't wait."

He had apoint there. But | looked around and ob-served, "Seems like one hdl of an environment in
which to do research.”

"On the contrary it is the very best possble environ-ment for doing indudrid research. ‘I am

surrounded by the roar of the world; thank God for the roar of the world." The joint jumps, Mike. There
isan aura of ac-complishment, of doing things, of making the world go, and of making money . . . literdly
making the duff of money. Mike, | can afford only an occasond romantic program because every
dollar of my research budget comes out of company earnings and means a dollar that the stockholders
will not get as part of adividend. In thelong run, | must produce new ideas and new things to keep the
company in business as technology progresses. I'll let youinon a secret . . "

Hereit comes, | thought.

"We don't do scierntific research. We do technologica research of the Edisonian type whose true end
product must make money for NEMECO. Our output must eventudly pay back every dollar NEMECO
investsin us. And it will."

"How long is the 'long run' for NEMECO?" | wanted to know. "When do they expect the firg
pay-off?"



"Hayward Newcomb told me ten years."

"Do you redly think you have ten years?'

"How much do you know about NEMECQO?' Osbourne wanted to know.

"Only as much as you were willing to admit in the lagt three annud reports, Doctor. | do not go into
things blindly. Never fly without getting a westher briefing, right?"
"Right!" Osbourne grabbed the door handle and opened bis side of the car. "Let's go in and take the
tour."

"Youd let an outsider go through your labs? Suppose | twigged to the competition™?”

"You won't. Do you redly think that 1'd let you see anything that the competition doesn't dready know
about?'

Theingde of the building didnt match the outside at dl. It was reasonably new and up-to-date once
we got past the door. | have seen more than a few research labsin my time, but this one was just dightly
different.

The difference started with the first person we met in the smdl entrance lobby. She was an ddely
woman, snowy-haired, with rimless glasses. She was surrounded by a telephone, a couple of intercom
boxes, a micro-phone, and assorted pieces of eectronic equipment whose purpose was not immediady
apparent. She dso had a typewriter and looked up from working on it as she saw us enter.

"Good morning, Dr. Osbourne! You have severd telephone cdls. Mr. Haden cdled, and Professor
Koranski cdled from Hoboken." She handed him two pink telephone cdl dips.

"Thank you, Ruth. Meet Mike Cdl who flew dl the way from Arizonato see us. Mike, this is Ruth
Morse who is dffiddly the Chief Laboratory Adminigrative Director . . . but that's too long a title, so
everybody just cdls her the house mother . . "

Ruth looked the part, she acted the part, and | later found out that she was indeed the house mother
of NEMECO Corporate Research Center Laboratories in more ways than one. "Shdl | bring coffee into
the con-ference room for the two of you? | hope youll stay for lunch; I've brought chili today."

"Whether we stay for lunch or not, well sample it,” Osbourne told her. "Never mind the coffee. I'm
going to show Mike around.”

We started down a hdlway, and | could hear the ar-gument dl the way. | didn't catch dl of it because
| didn't know what it was dl about, but it sounded some-thing like this

"Hdl, Len, why can't you throw it together out of suff Mac has on hand in the shop?

"Damnit, Vic! | don't like those numberd If it works—which | doubt—the whole building will
go..."

"Therés nothing wrong with my equations! All you gotta do is put it together!”

"It cannot be assembled the way you've sketched it on the back of that envelope! Why the hdl didnt
they teach you MIT idiots to dream up Suff that could be put together in the first place?

Oshourne stepped into the office fird. "Who'swin-ning?' he wanted to know.

A thin, dlow man with jet black hair, a tim mous-tache that contrasted with Osbourne's bushy one,
and attired in a natty business suit looked up, grabbed a handful of papers from the desk, thrust them in
front of Osbourne, and jabbed them with a pencil. "You remember tha tensor | derived from the
Hamiltonian? Well, the radiation term does work out! But | can't get Len to build something that would
tes . . ." He sud-denly became aware of me and stopped short. "Who's this?' he wanted to know,
suspicion gticking out dl over him.

"Thisis Mike Cdl," Osbourne introduced us. "Mike, this vitridlic refugee from the Mid-East all patch



is Vic-tor Aboud, my Assgant Director for Contracts and Andyss and, by his own admisson, our
resdent math-ematica genius”
Aboud stuck out his hand. "Howdy, Mike Cdl. And who in the hdl are you?'

"Youll have to excuse Vic," the other man spoke up. "He's been in America only about ten years, and
he il thinks his cousins own everything here, too. One of these days, well get im housebroken . . ."

"Len, get the hdl off my back!" Vic was quick and sharp, dl right.

The other man turned with a grin and aso thrust out his hand. "I'm Len Marshdl, the Laboratory
Director.” Len Marshdl was a stout, puckish man who dill wore his har in the close-cropped fashion of
the 1950s. He was obvioudy a technologist because he was in uni-form: dark dacks, red tie, and dean
white shirt with double breast pockets filled with pens. Just another hardware man, | thought, but my first
impression was quite incorrect.

"Bill, well discuss this problem with you later,” Vic snapped, picking up the papers and heading for
the door. Obvioudy, he wasn't too happy about my pres-ence. "I've got some data to massage. Len, 'l
prove to you that I'm right! Good to meet you, Mr. Cdl." And he was gone.

Osbourne glanced a me, expecting some reaction, so | gave it to m "He acts just like most of the
meth geniuses I've ever known . . . except for the intro-verted ones who are impossible to work with."

"Can you work with guys like Vic?' Osbourne wanted to know.

"Yes It's difficult, but barely possible.”

Osbourne laughed. "Mike, youll do dl right herel”

"Mikeésjoining us?' Len asked, plumping back into the chair behind the desk.

"Maybe" Osbourne replied, taking one of the side chairs and mationing me to another one. "Mike's
an astronomer, S0 maybe he knows enough math to stay even with Vic. And he's a pilot and A&P
mechanic, which means he's not afraid to get his hands dirty."

"Sounds like a combination | could use right now," Len said, tapping his pencil on the desk top.
"We may have to share him with Jake Stock."

"I don't see why," Len sad. "I havent had a chance to tdl you, but Ron walked out yesterday
afternoon.”

"| was afraid of that, but I'm not sorry to lose him," Osbourne said, sheking his head sadly.

"This gives me two open technician dots, and | could fill both of them with one professond like Mike
here on the Dynamics project . . . which | definitdy need. Those cdculaions are a grind, and Tammy's
getting be-hind. Think we could afford some more computer time?"

"Isit getting to be more than our microcomputer can handle?!

"Yes But we can get a modem for a couple hundred and then tie in with Korsinski's big
genera-purpose ma-chine in Hoboken."

"How much time might you need?"

"Il find out." Len punched an intercom button and said into the device, "Tammy, thisis Len. Can you
drop in for a moment?'

In less then thirty seconds, the room seemed to light up. | turned to behold a red rarity: a beautiful
woman who is shorter than | am. She couldn't have topped five feet. A lat of amdl women tend to be on
the dumpy side—short on height, but not short on other dimen-sions. She was proportioned according
to her petite height.

Len performed the usud introductions, and Tammy Dudley destroyed forever my menta image,



ganed from years of experience in grad school and a Lowel, that most women scientists and
mathematicians got into the game because of what they lacked in appearance.

"Tammy, can you use some help?' Len asked.

"Oh, can I!I" shereplied in a sort of whispery voice that dmost caused me to mdt into the floor. "Len,
I've got some of Vic's data reduction to do, and I've gotten behind on the Dynamics project . . ."

Thelights went dim. The building shook dightly, rat-tling the old windows in their double-hung frames.
| heard the cough of afire extinguisher.

Len Marshdl dmost trampled over me, and he col-lided with Bill Osbourne as both tried to get out of
the office door at the same time. Tammy Dudley managed to get out of the way of the onrush. "Come
on!" Len shouted. "It sounded like it came from the dynamics lab!"

| followed them out the door and pounded down a corridor behind them. | guess Tammy was right
behind me. | didn't know where | was going. | just followed Osbourne.

Len stopped before a closed door. Wisps of smoke were curling from under it. He smply kicked the
door open, and dl of usburgt in.

The room was jammed with equipment, and it was a mess. It was full of smoke and stank of burned
electri-cd inqulaion. There was a large hole in the wall leading to the outsde. Something had hit that
double-bonded brick wal hard.

"Cal! Areyou dl right?' Len asked the blond-haired lab technician in the dirty white smock who was
ganding over some of the wreckage, an exhausted fire extinguisher in his hands.

"Huh? Oh, yesh! Yeah! I'm okay! I'm okay!" The man nodded, spesking in a high-pitched voice of
shock. Then he snapped out of it and turned to Len. "It worked! It worked! Len, you were right! |

adjusted the phasng and tapered the fidd strength the way we talked about . . . and it sivung right out
and went clean through the wall. 1t woulda kept going except the wires tore loose!™ He was jubilant now.

"But are you dl right?" Osbourne repeated Len's question. It is often surprisng how people react in an
emergency. They forget. They repeat. Somehow, the cerebrum becomes disconnected and dl functions
are programmed through the cerebdlum.

"Surel Had a little dectricd fire, but | got that out." Carl was breathing heavily now as the room
cleared itsdf of smoke through the geping hole. "But the unit smashed on the ground outside.”

Oshourne's face was radiant. His eyes sparkled. "Did you get the data?"
"You betchal My lab notes are right on the bench over there. Fire didn't get to them.”

"Hot damn!" Osbourne whirled to face me. "Mike, you're hired! As a pilot-astronomer! Were going
to go along way!"

"Where?' | wanted to know.

"To Marsl Weve got a space drivel"



Chapter Four

"Y ou've gotta be kidding!" was the most brilliant re-mark | could muster.

"On the contrary!™ Osbourne shot back. He walked over to the gaping hole in the wall. "This is an
open door to the Solar System.” He looked down at the ground. "Carl, get out there and pick up the
pieces right away! And make sure you get all the pieces.”

The lab tech crawled through the hole. From outside, Carl's voice came back, "Doctor, it doesn't 0ok
like it was dinged up too badly. Hey, Mac, come out here and give me a hand!”

| hadn't noticed the tall, gangling technician who had come into the dynamics lab behind us. He too
crawled out the hole, grumbling as he did so, "Damn it, Carl, I'l bet you bent those cails . . . and they're
abitch to mekd"

"Hdl, Mac, if you have to fix them, it will just keep you out of trouble!™

The two technicians lifted something long and den-der and began working it back through the hole
into the lab. It was atotally nondescript collection of parts with broken wires leading out of it at various
points. There was some broken glassin the unit, but neither end seemed to be damaged. Carl remarked
about this, "Doctor, | don't know how it happened, but it isn't badly damaged.”

Bill Osbourne squatted down to ingpect the unit dosely as Mac and Carl set it on the floor of the lab.
"How long to fix it up, Carl?’

Carl was poking & it. "Oh . . . maybe two days with Mac's thumb-fingered help.”

"Speak for yoursdf, dectron-pusher,” Mac growled. "Three days at the very most. The coils aren't
bent. They're the parts | was worried about.”

Tammy was a0 ingpecting the unit. "Carl, what did you do here in the middle with the phasing cail ?*
"Madeit like the drawing, Tam."

"But you didnt!" She stretched her hand aongside the unit, roughly measuring the parts with the span
of her hand. "Y ou made the coil about nineteen incheslong. Vic's sketch said fourteen inches™

Carl stood up and took a sheet of paper from a nearby lab bench. "Hereit is. It says nineteen point 9x
sven fiveinches™"

Tammy looked at it. "That dimengon's fourteen point Sx seven five inches, Carl."

Carl squinted at it. "Vic's fours look like nines. | made it nineteen inches. | figured if it's too long, it's
easer to cut it off to fourteen inches then to try to dretch it from fourteen to nineteen.”

"Hold everything!" Osbourne interrupted them. "That may be why we havent been able to get any
ac-tion out of thisthing!"

"Serendipitous lab accident,” Len Marshdl added.
"Exactly!"

The discussion was interrupted by the arriva of a Bridgeport Police cruiser, Sren blaring and red lights
flashing as it pulled into the parking lot behind the lab and became vigble through the hole in the wall.

"Great!" Osbourne sghed. "Somebody reported this as an indudtrid accident!”

Len peered through the holein the wal. "That's Roger Catlin and Tom Baker. Il go have a tak with
them." The lab director ducked out through the hole and went over to the patrol car.



"I'm sort of curious, Doctor,” | put in. "Little lab accident. Hole in the wdl. You tdl me it's a space
drive and I'm gaing to fly it to Mars. What the hdll is this pile of junk? It doesn't look like any rocket
motor to me!”

"It ign't. It's a ky hook," the research director said. "What Carl did here today was to produce motion
through space without the gection of mass.”

"A masdess rocket? Come on now!"

The two technicians were looking a me, aware of my presence at last, and there was suspicion
dicking out dl over them.

Osbourne noticed it. "Sony, gang. Meet Mike Cdl, star gazer and airplane driver. Mike, this tdl drink
of water is Mac Roston, our chief mechanicd tech. Carl Curley here is our dynamics lab tech, an
electron-pusher by trade because there are so many dectronic gadgets connected with the sky hook.” |
shook hands with both of them as Osbourne went on, "Mike is prac-ticaly aboard, and | see no reason
to withhold informa-tion about this from him. After dl, he's seen it, and hell be working withiit . . "

"You mean, you're not afraid I'll run out of here and sl it to the Russans?' | quipped, dill reaching for
the reaction that would confirm for me that this was a gov-ernment Skonk \Works operation.

"No, | an more worried that you might take it over to Caterpillar or Internationd Harvester,”
Osbourne told me levelly. He indicated the broken unit with a sweep of his hand. "And just because
you've seen it doesn't mean that you know how it works."

"Uh, wdl, you're sort of right about that," | admit-ted. "But look, I'm a hardware type, and | can
usudly duplicate something after I've seen it, providing | have a basic understanding of how it works . . ."

"But you can't duplicate a fluorescent light tube after seeing one if you don't understand phosphors,
plasmas, balagts, and so forth," Len Marshdl told me. He was ngt

"W, it's redly pretty smple™ Osbourne tried to explain. He pointed to the shattered remains of a
glass tube. "Thisis—or was—a ample glass tube filled with neon at a fraction of a torr. There are other
gases that might have worked better and given us a more efficent plasma, but neon is cheap and readily
avalable. We es-tablished a plasmain the tube. Then we accel erated the charged plasma particles with a
veary high frequency saw-tooth wave shape. The sharp-risng leading edge of the sawtooth wave smacks
the plasma hard, and it reacts by moving and accelerating. Before the sysem has time to react as a
whole, the plaama is then socked with the traling edge of the sawtooth wave a a much lower
rate-of-change of acceeration. Now, if we hang the unit balisicaly with the thrust axis horizontd, any
thrugt that shows up will displace the pendulum . . ."

"But if it does anything, it should just oscillate back and forth around its rest point,” | argued.

"If we'd driven it with asne wave, it would. But we're usng an asymmetrica sawtooth wave to drive
it. Different rates-of-change of acceeration in different di-rections. All the early experiments with this
sort of system were made with mechanica devices working at a hundred Hertz or less, and they dl
tended to come agpart once the reaction force was properly phased with the action force. So we went to
electromagnetic, driving at several megaHertz . . ."

"You're getting ‘way beyond me here" | objected, "and what you're saying doesn't make any sense
from the standpoint of physics. Action and reection are equd and opposite . . . and that's the way
it's been since long before Sr Isaac Newton wrote the equation for the Third Law of Mation. This
whole thing—if it does work the way you are trying to explain it to me—would violae most of the
energy conservation laws, the princi-ples of thermodynamics, and most of Newtonian phys-ics that has
been thoroughly checked out in practice for more than four hundred yeardl"”

"And Newton worked fine until Faraday, Maxwdl, Eingein, and Planck came dong, Mike"
Osbourne pointed out. "Give me thirty minutes at a chalkboard, and I'll explain it in mathematica terms



thet youll un-derstand perfectly . . ."
"Mathematics will only give you the logicd conse-quences of your initid assumptions,” | told him.

"But when you use the math to desgn working de-vices, wouldn't you say that the mah bears a
one-to-one reationship to the red Universe?"

"Well, yes, but . . ."

Osbourne stood up. "Carl, Mac, let's get this thing swinging again. Rebuild it. Carl, let Len and me
know when you get ready to turn it on the next time”

"Sorry, Doctor, | didn't mean to run an experiment without letting you know. | was judt trying to adjust
the phasing,” Carl attempted to gpologize.

Osbourne waved his hand. "Never mind! The fact that you misread Vic's rough sketch plus the fact
that you were diddling around to get it to work gave us the keys to success. Congratulations on making it
work!"

That accolade from Osbourne seemed to make the lab tech very proud indeed. He grinned from ear
to ear as though it were the highest honor that anyone could pay him.

Len Marshdl ducked back through the hole in the wdl. "No trouble" he reported. "Roger and Tom
were just responding to acdl from United Telecom next door. Thought we might need some hdp.”

"Good enough. Mike, let's go up front and get you sSgned up on the payrall right away.”
"Uh, Doctor, could | talk with you privady firg?'

Obvioudy, Osbourne thought that | wanted to dis-cuss sdary. "Mike, | don't haggle. But if you want
to discussit in private, okay by me" He turned to hislab director. "Len, let me borrow your office for a
few minutes. Tdl Ruth to bring in dl the necessary em-ployment forms.”

Once settled in Len Marshdl's office with the door closed, Osbourne said, "Okay, Mike, shoot!"
"l want to know exactly what's going on here.”
"Far enough. What's bothering you?'

"Youve got acdeverly hidden covert research opera-tion going on here, another Manhattan Didrict or
anew type of Skonk Works," | told him directly. "I must compliment you. It's very, very wel done. B,
if 'm going to work for NEMECO, | want to know who's really paying my sdary. Is it the Department
of De-fense? The CIA?"

Bill Osbourne started to laugh. He laughed for d-most afull minute
"What's so funny?' | wanted to know.

"Mike, you're overly suspicious because of some inci-dent in your background that you haven't
reveded to me"

"Hardly. Look, everything just happens to fdl neatly into place. Here's a wel-run little indudtrid
company with an impeccable record and a far-out research lab working on a gadget that hasn't a
damned thing to do with the company's higoric product line. . ."

"And that's where you're dead wrong,” Osbourne cut in. He lit up another of his dark cigarettes in its
long filter holder. "We have some far-out Suff going on here. You haven't seen any of it except for the
sky hook. But every damned hit of it is related to the com-pany's future product lines twenty years from
now . .. | hope"

"Okay, then tdl me what a basic indudrid firm like NEMECO isgoing to do with a space drive? Are
you going into competition with Rockwell or Thiokal in the space business?!

"Maybe well license that use. It could wdl be that NEMECO doesn't have the capitd or the



marketing know-how to properly exploit the space sde of the sky hook,” Osbourne admitted. "Thet
remans to be seen. Bt it's redly a sky hook, and our Heavy Industrid Equipment Divison out in
Rasaville, Michigan, will probably end up meking the units for indudrid use.”

"I don't follow you."

"Youve just come from the milieu where dl high-technology is government stuff. No wonder you have
atendency to think that we're a Skonk Works operation. Boy, | could sure use some of that kind of
money if it weren't for the srings attached to it. Anyway, there are lots of gpplications in indudtrid and
extractive opera-tions where you have to lift something. So you get a crane, or achain hoigt, or a gantry,
or ajack. But sup-pose none of those will do the job? Suppose you can't get a heavy crane into the site?
Suppose the item to be lifted isin a mine tunnd with a seven-foot overhead clearance? Suppose you've
got to cantilever the rollers on aralling mill without taking the whole damned ma-chine apart to do it? So
you get a NEMECO sky hook, which will be the registered trade name of the unit. That is why Grant
Haden and Hay Newcomb are back-ing the research on our dynamic systems project, the sky hook. |
could never I them on backing research on a space drive, as you know very well, having sudied the
annud reports of this company . . "

"Then why do you want to hire a pilot-astronomer?”

"Because | an going to build a space vehicle for pea-nuts powered by the sky hook that will go to
Mars and back with a pilot-astronomer on board. It will give us publicity that will let us license the sky
hook for what-ever the traffic will bear. 1t will aso boost the price of NEMECO stock right through the
adling. . ."

"And you've got stock options.”

"You're damned right | do! And so will you, aong with everybody ese who worksin this [ab. 'Do not
bind the mouths of the kine who tread the grain.'"

"The mouths of the what?'

"The modern word is'swine." And that's the way it's got to be done because the objective is to
make money ..."

"And to vindicate your career."

"Yes, that too. The reason I'm going to send a space drive vehicle to Mars on a shoestring is because
I've fought tooth and nal againgt our overpriced, overengineered, overtested, and overrated space
program for years. It's run by a bunch of Brahmin high priests who've set it aside as their own private
preserve. Every low-codt, privatdy financed project that's come down the pike—things like
OTRAG—have been killed by them. I'm going to beat them." Osbourne stopped for a mo-ment, then
suffed out his cigarette and blew resdua smoke out of his cigarette holder. "Yes, I'm thinking about my
career 100, because the sky hook is going to make it for me. As a maiter of fact, anybody who's
as-sociated with our work here is going to have his career made. Now, knowing dl this do you
understand why your suggestion that thisis a covert government project was o hilarious? How would a
government organization handle this, even if it were a covert operation?”

"It would be dassfied so high that nobody could ex-plait it,” | guessed.

"Or it would be parceled out to a favorite aerogpace company with a wad of million-dollar bills for
addi-tiona development work to tide them over the trang-tion from rocket propulsion to space drive
propulsion, which might take as long as twenty years, or a least long enough to enable the lead
managers and engineers to retire with successful careers in rocketry behind them and without having to
learn new things. And long enough to legdly write off dl the tooling and other cap-ital equipment
associated with rocket propulson work." Osbourne suffed his cigarette holder in his shirt pocket. "No,
Mike, there isn't one penny of government money involved in thiswork . . . and we couldve had dl the
government money we wanted.”



"Yegh, | guess that you and Hay Newcomb probably have some good contacts with the Air Force
... | observed.

"You bet we do, and we aso know how they think and how they work . . . and we don't want a bit of
it. We have even better contacts through the NEMECO Board of Directors to any government agency
you want to name, but we don't want to suggest such a course of action to the Board . . ."

"Why not?'

"They might prefer to use somebody else's money to finance the R&D, even knowing that NEMECO
might wind up holding the short and dirty end of the gtick, but with enough of the action to make a few
bucks any-way."

"Won't you eventudly have to face that possibility?"

"Not if we do it right after you have flown to Mars and back . . . and then it's too late because the
existence of the sky hook is public knowledge around the world."

| decided that Osbourne and NEMECO were for red . . . and | aso decided that | wanted to be a
part of it in the very worst way. "Doctor, I'll fly your gadget to Mars and back if there's a reasonable
probability that I can make it in one piece. But | have to have a say in how the vehicle is desgned and
built. After dl, I'll be the guy who's going to strap hispink bod into it . . ."

"Wed come aboard!"

Ruth Morse showed up with a whole pile of forms that | had to fill out. Len gave me a little office
about 9x by eight feet, just enough room for a desk, afile cabinet, and two chairs. Fortunately, it had a
window because | don't like being bottled up in the usud engi-neering cubicle found in aerospace plants.

It was right next to Tammy's office, but | didn't get the chance to tak to Tammy at dl. | spent the rest
of the day filling out forms.

It gets worse and worse to go to work for somebody. Not only is there the usud company
employment form that lays one's persond life bare before some unknown (and probably uncaring)
company personnd officer, but there are uncountable government forms as well— FICA, withholding
tax, workmen's compensation, ad nauseam. Then there were additiond lengthy company forms for
hospitdization insurance, medicd insurance, executive life insurance, retirement plan, stock option and
stock purchase plans, and a "corporate information disclosure’ form. | read this last one over and then
went to see Len Marshdl about it.

"Bill told me that you were to be brought aboard on the professond levd, so that gives you some neet
perks such as the stock option plan . . ."

"Yeeh, that doesn't bother me, but it's this other one, the 'corporate information disclosure form. It
sounds very nagty,” | said, looking it over. "It locks up every-thing that | do—al scentific and technica
work, dl patents and patent rights, dl copyrightable materid, ev-erything. It says that | can't tak to
anybody or write anything about what | do for NEMECO under any cir-cumstances without prior
written gpproval from the chief executive officer of the company. That's pretty broad and pretty
redrictive, Len. And there's no time limit on it."

"Look, Mike" Len sad quietly, "dl of us sgned that. It's a smdl thing to give up in order to do this
kind of work for this kind of a company. NEMECO has to protect itsdf agangt body-snatchers who
rad brain-power for the competition. Were in a competitive mar-ketplace. | don't know of any indance
in the higory of the company—and NEMECO's been around for many years—that the company's
gotten nasty about things like that.”

"Yegh, but there's dways afird time” | pointed out.

"True, but what sort of image would that give this company? This is no shlock outfit, Mike. Ask
anybody here. They'll dl confirm the fact that NEMECO tredts its people right. Thisis a very paternd



company. It didn't get to where it is by screwing its employees.™
" don't likeit. Suppose | don't sgn it?"

Len sghed deeply. "Then I'd have to show you to the front door, Mike. Thisis palicy, and I've got to
cary it out. It's part of my job. Just 9gnit. If any problem does come up, you can dways discuss it with
the legd de-partment or, in the extreme, take NEMECO to court about it. Everybody's dways got that
right.”

So | sgned it. Len witnessed my signature. Ruth Morse put her notary sed onit.

Ruth gave me a time card. "I'll come by every Friday afternoon and pick it up so that the Payroll
depatment up a headquarters gets it that evening. Then youll get your check the following
Wedneday."

"But thisisatime-clock card!" | objected. "I don't punch atime clock. | never have, and | never will."

"Nobody at the lab does, so don't fret. We use it be-cause it's a corporate form, and it makes it easier
for Payroll. Al it out anytime. Here's alis of charge num-bers.”

"Wl, | guess | am assgned to Dynamic Systems,” | remarked.

"You should put down G&A for today,” Ruth sug-gested. "Actudly, nobody redly cares what you
charge your time to, except don't lay too much on G&A or Ad-minidrative. The Front Office gets upset
and quedtionsiit.”

"So | should use G&A when | go apartment hunt-ing?"

"If you want to save some time, why don't you have a look at the room a my place? Ron Miller just
vacated it

It turned out that Ruth had been left a large home by her late husband. Her own children were off on
their own. So she rented rooms to "NEMECO people and other nice technica types™ She dso had a
breakfast and dinner boarding dedl available to "hold down the awful cost of food these days; | can buy
thingsin large quantities down at the wholesale market, and dl of us make our paychecks go farther.”

When the lab doors closed a five o'clock, | found mysdf riding home with Ruth Morse in her old
Plym-outh to have alook at the room and to decide whether or not | wanted to take it. She car-pooled
with Tammy Dudley and Carl Curley, both of whom aso boarded with her.

Ruth chattered on in an dmost absent fashion as we cleared the indudrid and downtown area and
drove out Park Avenue to the older, resdentid part of town.

Except for the modern automobiles on the dtreets, it was like returning to the early twentieth century.
The homes were huge by modern standards, mostly big, wood-framed structures with porches and a
least three stories, one of which was a windowed attic with dor-mers. These homes mugt have been built
inthe early 1900s, and they werein beautiful condition. It was comfortable, dmogt traditiond American
living of the sort one remembers with warm fondness from one's own youth.

Morse Manor, as Cal cdled it, was a big old brute of a place with white shingled sding, a bay
window, a window-enclosed porch, and a genuine porte cochere. Green canvas avnings shaded the
windows. A white picket fence surrounded the grassy front yard with its huge oak trees that shaded the
house. Morse Manor had persondity, and so did each room.

Mine was a corner bedroom with two windows, one of which faced the street with a smdl ar
conditioner init. Its wals were covered with print wallpaper and there were honest pictures in frames on
the walls—not some hack artist's impressonigtic paint-two-per-day for the motd market. The bathroom
was between my room—it was my room the moment | saw it—and Carl Curley's, and it was tiled with
red ceramic and dominated by a huge enamded bathtub perched off the floor on cast-iron clawed feet.

| paid amonth in advance, kicked in for a week's groceries, found out which bank | should open an
ac-count at, got checked out on dl the light switches, was given a key to the back door, and learned



how to hit the window whose sash weight would occasiondly stick.

The rest of Morse Manor was just as comfortable be-cause we were treated by Ruth as "her family.”

| met Peter Wilding as Tammy, Carl, and | were st-ting in the living room watching the sx o'clock
news on TV. He was an older man, budling and stocky, with horn-rimmed glasses. A devout and
confirmed bache-lor, he worked for United Tdecommunications Labora-tories in Trumbull and told me
that he was a specidist in vacuum tubes.

This sort of set me back. "Vacuum tubes? | didnt think there were any of those left around any more.”

"That's why vacuum tube engineers are in such high demand,” Peter Wilding explained, sdttling himsdf
into a chair with a thump. "There are a lot of gpplications in dectronics where the good old thermionic
vacuum tube does the job better, cheaper, and more efficently. After dl, we're stting here watching TV
on a big vacuum tube!"

Dinner was family style. It had been along time since | had had a genuine family medl. It was pleasant,
like coming home.

Wilding volunteered to take me down to the New Barnum to pick up my things from the company
room after supper. Carl said he wanted to go dong for the ride. Wilding chattered and talked dl the
way. He wanted to know what | did and where I'd come from and what schools and universties I'd
attended. | told him

After we got back, | unpacked my things and began to hang them up. There was a discreet knock a
the bathroom door, and | opened it to see Carl Curley standing there.

"Hi! Comein!"

"Not for long. Gotta get to bed,” Carl sad quietly. "l just wanted to tdll you to be careful .
"Why?"

"Peter Wilding is one of the best indudtrid spies weve ever run up againg.”



Chapter Five

| bounded into the lab the next morning with Ruth, Carl, and Tammy, dl eager to go to Mars.

Osbourne wasn't there. It was Friday, and Len told me that the research director usudly spent the day
writ-ing up weekly reports and briefing the NEMECO exec-utives.

| wanted to find out more about the sky hook. So | asked Len.

"According to Bill'singructions, you are assgned to the dynamic systems project,” Len told me. "I've
been handling the experimentd aspect of it. Vic isthe theo-reticd man and the math shark.”

"Let me get something sraight,” | said. "Who's running the show? If Vic comes in and tdls me to do
some-thing, do | tdl him to shove it?'

"No, a least not that way. Do it gently and diplomat-icaly. Vic has a short fuse. So use t-a-c-t tact.
Remem-ber, he comes from a different culture where he was part of the dite who could order everyone
else around. Badicdly, he's a nice guy and wants to get dong.”

"I've worked with other mathematicians. I'll cope. But you're the boss, and that's what | wanted to
find out." | had been working in the gtrict pecking order of scientific academia where the important thing
isto find out who's boss and, equaly important, who has the ear of the Top Man.

Len went on, "Well more or less work together for a while as you become familiar with the theory
and the hardware. Y ou know of Bill's long-range plan for the sky hook ..."

"Wediscussd it . . "

"Good. Dont tak about it" Len paused for a mo-ment, then added, "And be careful of Peter
Wilding."

"Carl warned me about him."

"We are pretty sure he was planted & Morse Manor, dthough he's been a for-red vacuum tube
engineer a United Telecom Labs for years™ Len paused and looked thoughtful for a moment. "Ever
been associated with any dassified government programs?”

"No. Agtronomy was an open fidd."

"Then you won't have to unlearn things. Around here, we don't talk to anybody except the lab gang
con-cerning anything that we do here. I'll give you some cover-up fase data thet is intended to lead
indudrid spies down the garden path in the opposite direction.”

"That's fine, except | don't even know where we're going, and | work here now," | told him. "I'd like
to find out about the sky hook."

Len got up from his desk and went over to afile cabinet. "That's the next order of business”" he sad
as he opened the second drawer. He pulled out severd large documents bound with orange plastic
pines; the covers were an innocuous blue. "If you ever see are-port like thiswith an orange binding and
a blue cover lying unattended on a desk or lab bench, pick it up and bring it to me immediady. We
don't put big secret stamps dl over our sengtive suff. That'd tdl people what's the most important Suff
to stedl. Youll see alot of cover-and-binding color combinations here in the Iab, but this combination of
orange hinding and blue cover means that the information's hot-hot-hot. It's never left unattended except
in a locked file cabinet or in the locked lower left hand drawer of your desk. What I'm tdling you isn't
written down anywhere. It's passed to each employee by word of mouth only. Just remem-ber it."

"GOtCha!"



"Although Carl could probably use some hep back in the dynamics lab deaning up and rebuilding the
unit, you can more profitably spend your time coming up to the same levd of ignorance and confusion
thet the rest of usenjoy.” | was beginning to get a feding for this stocky laboratory director who spoke
S0 serioudy and yet interlarded his talk with unexpected bits of humor delivered with a sraight face. He
was obvioudy dedi-cated. He was not a leader, but a very good Number Two Man—an executive
officer, so to spesk. | guessed that he used his humor to maintain his sense of perspec-tive. Some people
might consder Len to be flippant, but | understood that he was usng humor as a tool for handling
people. He went on, "I'm not enough of a mathemétician or theorist to give you the full dog-and-pony
show that Osbourne and Vic can put on. With your background, youd be asking me embarrassng
questions that | couldn't answer, so | don't care to be put on the spot, thank you. It's quite likdy that Bill
will have Grant Haden and Hay Newcomb down here for a full briefing within the next few days, and
youll get thefull treetment. But you won't be able to keep up with the show unless you've got the basic
background.”

"As| told you, it ssems to me that you're violaing alot of basic conservation laws.”

"That's the fird reaction mogt physciss have™” Len sad with a amile. "You shouldve heard Serge
Korsinski and Ted Mayan try to tear Bill apart that first time!"

"Pardon me, but who are they?"

"Professor Serge Korainski is from the Enginearing Physics Department of Stevens Inditute of
Technology in Hoboken, and Dr. Theodore Mayan is with the Physics Department of the State
Univergty of New York. Koranski is one of the world's top authorities on the photon and attacked Bill
pretty strongly when Bill gave the fird paper on this at a New York Academy of Sci-ences mesting
about a year ago.”

"I didn't think you were talking about this work."

"Back then, we were. Bill was usng the NYAS paper to convince the academic types that NEMECO
hed a legitimete corporate research effort going here. Unless you've got the recognition of academia, you
aren't going to get papers published and you can't attract good research people as the effort expands.”

"Tdl medl about it!" | muttered.
"Huh?'
"Never mind. I've been down that road.”

"Oh. On the other hand, Ted Mayan was Bill's thess advisor once . . . Top-notch man,
probably the world's greatest authority on hypersrength gravi-tationd fiedds. Both men are on our
conaulting aff. Bill brings them up here about once a month to look things over, to ask embarrassng
questions, and to keep us honest.” He pushed a pile of reports across the desk at me. "Here's something
you can start on, a collection of papers on the theoretical background beginning with copies from Bill's
research notebook and induding the landmark NYAS paper—which has been forgotten, by the way.
There are aso a bunch of internd reports and unpublished papers. They should give you the theoreti-cal
background.”

He then pushed another stack of documents across the desk to me. "And here are the regular monthly
progress reports. They'l tdl you dl about the blind a-leys we went down. Should keep you from
inventing the square whed." He then pushed a third volume toward me. "And this is the far-out suff, the
implications of the work assuming that certain portions of the hypothe-sis are correct. You should take
thislast report with a very large dose of sdlt. It's pretty far out, maybe some-thing our grandchildren will
be working on."

| groaned under the load tha | carried back to my office, got mysdf a cup of coffee, sat down,
looked out the window at the gray New England sky, and started to read.



| was looking forward to a boring day or two reading dry, dull, uningpiring scientific documents filled
with page dfter page of partid differentid equations and ten-sor caculus—"banjo musc,” Physical
Review Suff.

| was dead wrong.

The firg volume | opened began with a photocopy of Osbourne's research notebook written very
carefully in a round, legible script as though he were thinking a the time that perhaps a lot of people
might be reading it someday. He Started off:

"It has occurred to me, based upon my own ob-servations of the behavior of red
systems and upon a great ded of information of both dassfied and open nature which |
have had occasion to obtain during the past twenty-seven years, thet the basic principles
of both classcd (Newtonian) and modern (reativigic) physcs have never been
compared with many of the empirica findings and know-how of the engineer-ing arts.
Thisisnot to say thet ether the physcigts or the engineers are wrong, but only that their
views of the Universe are different. Physicigts use the ubiqui-tous '‘Congtant K' while
enginears use various finagle factors in order to make their math maich the redlity of the
Universe. Of great interest to me in this regard is the behavior of rea systems when
subjected to sudden change.

"The very naure of the rdativigic space-time con-cept, the quantum nature of matter
and energy, and the reaction of red systems leads me to a postulate that both physcists
and engineers will generdly agree to without argument:

"The characteridtics of any given system cannot be changed in zero time, and a definite
period of time mugt elgpse between the indant of onset of a change and the moment at
which the entire system responds to the change as atotd system. In a period of time less
then this, the system does not and cannot behave asit does with constant inputs.

"If one accepts the hypothesis that one cannot change a given system in zero time, a
number of fas-cinating consequences follow.

"Let us go back to the classical Newtonian equa-tion of motion . . ."

It was fascinating! At that point, Osbourne began to investigate the logica consequences of hisinitid
assumption. | had observed and used some of them for years. His mathematicd andyss and
development were quite sraightforward. In severd places, |1 could see where his logic Started to lead
hm down a blind dley. But the notebook pages showed that he brought himsdf up short with his own
redization that he was on the wrong path. He backtracked, picked up the train of logic again, and
followed it down another path.

The reprint of the NYAS paper was an innocuous litle monograph presented a one of the NYAS
me-chanica enginearing symposa. It was entitled, "Some Characterigtics of Trangent Phenomena in
Red Systems." Obvioudy, it had been intended as alandmark to indicate to those who might follow, "I
was here fird!" The paper was a more concise and technicd trestment of the speculaive and
experimentd raionaes of Osbourne's notebook.

| borrowed a pad of ruled paper from Tammy and began to make notes. On severa occasions, | had
to work through the derivations of the equations just to satisfy mysdf that Osbourne was following the
proper rules of mathemétics.

It was obvious as the writing proceeded that Os-bourne redized he was getting beyond his depth in
mathemétics. | could begin to see the ahilities of Victor Aboud enter the picture.

| forgot lunch until Tammy stuck her pretty face in the door and asked, "Do you want a sandwich?
Mac is going down to the corner ddi.”



"Huh? Wdl, | guess so. What kinds of sandwiches are available?!
"It's Friday, so the Specid is hot pastrami on a hard rall with cole daw on the sde”
"Sounds good. I'll takeit."

| put the reports away in the lower left hand drawer of my desk as instructed, turned upside-down the
paper with my math, and wandered out into the lab.

Government regulations require that an employer provide a separate eating room with tables and
charsfor dl employees, and there was indeed one such room in the lab. It even had a Sgn on the door
that said, "Employee Lunch Room.” But nobody was in there. The tables were stacked high with piles of
trade jour-nals, technica magazines, and newspapers.

Where was the lab gang if they weren't in the specid room that had been set aside for them? | found
them in Mac's machine shop next to the coffee maker. Carl had spread a drop cloth over the horizonta
bed of the mill-ing machine. Others were gathered around the big gran-ite levding block.

Mac showed up with a paper sack ful of big sand-wiches wrapped in waxed paper and paper
cartons of cole daw. Ruth Morse dug out a supply of washed plastic forks and spoons, plus a rall of
paper towels for ngp-kins. And | got initiated to the NEMECO lab-gang lunch hour.

Today, the subject was me. They wanted to know where | had come from, what | had done, and why
| was here. | tried to tdl them as best | could. In the process, | met Wendedl Stone, a gaunt and acerbic
engi-neer from the "Northeast Kingdom of Vermont” who spoke in the clipped, concise accents of the
region and possessed an adiringent sense of humor.

"Pray tdl," | asked Stone, "what is alowly mechani-ca engineer such as yoursdf doing in the midst of
thisgang of wild researchers?'

"Done a hit of research mysdf inmy time" Stone replied casudly. "But I'm a development engineer. In
the old days back on Stone Hill in Vermont, they would have cdled me the locd fix-it man. I'm on loan
from the Mill Equipment Divison in Trumbull and working out the find bugs of the shot-alloying process
30 we can eventudly get the pilot plant setup . . "

"Providing we can get dl the bugs out,” Len Mar-shdl added.

"There are dways bugs in anything," Stone pointed out. "The closer one comes to ful production, the
fewer bugs there are, but they are bigger and nastier and more expensive. And even when in production
there are bugs . . . and it bothers me more than a little bit when the newspapers make a big thing about
automobile re-cdls, airplane crashes, minor nuclear plant accidents, and dl the rest. There comes a point
in development where the engineers with calculators must turn a gadget over to a person like mysdf who
can diddle with it, tune it, and make it run in spite of everything. Red en-gineering has aways been an
art. It disturbs me when universties give enginering degrees that are redly sci-entific union cards. At the
same time, they down-grade honest engineers to a leve they cdl 'engineering tech-nologists,’ who are in
redity the hands-on engineers™”

"l thought you called yoursdf an inventor,” Mac Roston interjected as he poured himsdf another cup
of coffee from the big urn.

"Thet was lagt week," Stone replied.

"What's the difference?’ | wanted to know. | was be-ginning to like this Vermont engineer who
appeared to have his feet solidy on the ground with a pragmatic ap-proach to the application of
technicd know-how.

"Between what?'
"Between an engineer and an inventor?'
"Inventors lead technology. They figure out some-thing that works and leave it to the scientigts to



explan why and the engineers to make it bigger, better, faster, and cheaper. Invention is the bridge
between research and engineering. Except it sometimes doesn't work out as neatly as I've indicated . . "

"Wouldnt the sky hook blow a huge holein your hypothess?' Len Marshdl asked.

"Not at dl. Bill and Vic think that Carl made it work because of the equations and caculations. Carl
and | know better,” Stone said quietly.

"S0 you've had your heavy hand in that project, too?' Len said.

Wenddl Stone looked back at him. "Len, stop think-ing thet it's possible to partition off the projects in
thislab by Sheetrock walls or specid rules. That's afiction for the Front Office”

" know thet!"

"Which is why | enjoy working over here. Bob Destry's shop in Trumbull runs like a militarized
produc-tion ouifit."

"That's what it's supposed to be," Len pointed out.

"Yup, guess you'e right. Somebody's got to put product out the back door to pay for our hobbies
over here

"Which Destry doesn't like a dl," Len added.

"You are very correct. Thiswhole lab isthe target of a great ded of envy on the part of some divisons
who would rather have the budget divided up among them-salves for their own in-house work.”

"But that would involve only development work on their own product lines™ Tammy objected. "Our
job here isto come up with things that are different from their current products and yet in line with ther

capabil-ities”

"Tdl Destry that,” Stone growled. "Y ou're dl very fortunate in having Bill Osbourne to hold off Destry
and the rest of the division managers . . . with no andl amount of help from Newcomb."

"And don't forget Halden," Len commented. "He loves the Suff we're doing here.”

"Great until he sumbles. Just let earnings drop for three quarters in a row, then start to sweset,” Stone
warned. "I've been through it before. The minute things get tight, the controller will start ydling for
economy moves.. . . And what are the two things that dways get cut in a corporate economy move?'

"Research and advertisng,” Mac Roston said.

"You bet!" Len Marshdl added to that. "I'd hate to have to stop work on the sky hook right now!
Speeking of the sky hook, how's it coming, Carl?"

"Not bad," Carl replied in between bites of his sand-wich. "Busted the glass tube, but | blew a new
one thismorning and got the electrodes sedled in. I'll have it filled with neon-argon today, and she should
be swing-ing again early next week."

"I'm gl having trouble bdieving that itll work," | put in.

"Not difficult when you think about it," Carl Curley replied in an offhanded manner as though he were
privy to al the secrets of the Universe. "Think of it as a ver-sion of the old rope trick."

"What do you mean?'

"Take a piece of rope and throw it into the air. Be-fore it has a chance to fdl back down, dimb it in
one hdl of a hurry. Then as it garts to fdl back, throw it up again and dimb like hdl. If you do it fast
enough and keep at it long enough, youll end up in the strato-sphere.”

"If it were that easy, somebody would have doneiit long ago,” | snapped.

"Butit isn't easy, and were conditioned to think that it's impossble. But it would work perfectly well
on alow-gravity planetoid, wouldn't it?' Len put in gently.



"l don't know about that," | mused. "I'd have to check the math."

"And that's the problem with modern engineering,” Stone observed. "Too much dependence upon
science.”

The back door to the shop opened and Bill Osbourne strode in with a big grin on his face. "Howdy,
gang!" He was greeted by a chorus of voices. "Carl, can you have the sky hook swinging by Monday
afternoon? Halden, Newcomb, and Sanatella want to see a demonstra-tion as quickly as possible.”

Carl groaned. "Therés alat of work there, Doctor. Maybe by Wednesday. 1've got about two days
work just to rebuild it, plus about a day to hang it and get it tuned up.”

"I hate to push you, but this is important. Can you possbly get it ready by Monday afternoon?’
Oshourne wanted to know as he stepped to the coffee cup rack and took down his cup.

"It would mean working al weekend," Carl pointed out.

"Carl, can | hdp?' | wanted to know. "Il spend a little time this afternoon going over some of the
nuts-and-bolts Suff in the reports, then I'll give you a hand if itll do any good.”

"Extra hands are dways ahdp,” Carl sad.

"I've got family plans tonight,” Stone put in, "but Il be here tomorrow if you need another ten fingers
to gtir the pot.”

"Widl, with hep from Mike and Wendell, | might be able to make your deadline, Doctor,” Carl told
the re-search director. "But itll mean alot of overtime™

Osbourne looked at Len. "How's the budget?'
"Tight, but Carl would be the only hourly person in-volved. Mike and Wenddl| are sdlaried.”

"Oh, the woes of a professona sdaried engineer! The company owns us body and soul twenty-four
hours a day and seven days a week," Stone remarked.

Osbourne said, "Keep track of thetime and let Len know. You and Mike can take off compensatory
time. . . provided you don't tdl Destry about it, Wenddl."

“I'm an engineer, but that doesn't mean I'm crazy,” Stone observed.

"Okay, Carl, go to it! Overtime authorized. This isimportant, so anybody ese who's involved
and who can work on it this weekend is dso authorized to comein,”" Osbourne announced. "R&D is not
done on anine-to-five basis . . ."



Chapter Six

| went back to reading and going over the equations. | had a hard time satidfying mysdf that the basic
theory was sound. However, | began to make some sense out of the mathematica banjo music of Vic's
tensors and fidd equations &fter it dawned on me that Bill and Vic had taken the basc Maxwdll
equations that tied to-gether dectricity and magnetism and had extended the andogy of the Maxwell
electromagnetic fidd equations to gravity and inertia. | hoped that they were right be-cause it was so
mathematicdly neat.

Out of their andogy came the hypothesis that a grav-itationd field was a consequence of a moving
gravitationd charge as opposed to a static dectric charge pro-ducing an dectric field. The andogy to
the magnetic fidd produced by a moving charged particle was the accelerated gravitaiond charge
producing an "inertid fidd." And when a gravitational charge was subjected to a change of acceleration,
a"surge' or ajolt—such as when a gyro is processed—a new form of radiation should be produced
andogous to dectromagnetic radiation of charged particles. Osbourne labeled this new ra-diation as
"gravito-inertid radiaion,” or Gl radiation for short.

It was alogicad consequence of Osbourne's unassail-able basic assumption. But | couldn't get into the
fidd equations deeply enough to grasp the basic characteristics of Gl radiation. It was a whole new

concept.

But | began to see how a sky hook could be built. On a basic levd, it was somewheat like encountering
the theories of dternaing dectric current for the firg time after you've worked for years with direct
current.

Back in the nineteenth century, it was generdly be-lieved by scientigts that dternating current couldn't
do any work because the postive and negative cycles aver-aged out to zero. It took Steinmetz to get out
of that cul-de-sac and introduce the use of a purely imaginary number that does not exist in the Universe
a dl and without which dternating current won't work: the square-root of minus-one or "i.* And he
introduced such concepts as "capacitance,” "inductance” and "impedance.”

There were andogies to AC theory in Osbourne's work, and | began to see where it might be
possible to utilize an dternating or cydic force to produce work in an unbaanced sysem that was
properly tuned so that the reaction force was out of phase with the action force.

A quick look through the lab reports showed that Osbourne had quickly given up on mechanica
devices and gone to experimenta units that were driven at very high cydic frequencies in order to get
above mechanicd res-onance points. To get high frequencies required electro-magnetic devices
operating in the megaHertz range, and Osbourne, Vic, Len, and Carl had gone to osdllaing plasmas
which, a fire, expended dl thar radiant en-ergy into the eectromagnetic spectrum, that being the easest
path for excess energy to leave the sysem. To make the sky hook work, Len and Carl figured out the
sawtooth wave concept that drove the sysem asymmet-ricaly. The unit then dso radiated into the
electromag-netic spectrum as before, but had so much excess en-ergy to get rid of that it had to escape
the system as Gl radiation, or so Bill and Vic surmised.

What redly surprised me was the smdl amount of input energy required to make the sky hook
perform at dl. | should have expected it because there was no mass beng expelled. Some clever
gadgeteering by Carl and Wenddl Stone produced a system in which nearly dl of the dectromagnetic
radiation was picked up and fed back into the systemn through a positive phase-shifting feedback loop. A
gmdl amount of eectromagnetic ra-diation from unshielded parts Hill lesked out.

The sky hook was supposed to displace itsdf by emit-ting Gl radiation. But nobody in the lab had yet
figured out how to measure or even detect Gl radiation.



By the end of the afternoon, | was in the dynamics lab with Carl. It's rough when you step into
somebody elsg's lab or workshop. You don't know where the tools are, you don't know where the
spare parts are kept, and you don't know what spare parts are on hand.

I smply told Carl, "I've soaked up dl the theory that | can manage. Use me as somebody with a
grong back and aweak mind."

Cal did.
But he explained as we went dong.

It didn't take melong to find out where everything was. We broke for supper, rode home with Ruth,
then came back to the lab after dinner to work some more.

Badcdly, the sky hook looked like something right out of a Hollywood science-fiction movie the
planet-busting death ray gun with dl the coails, adjustments, cooling fins, flashing and flickering lights, and
glowing neon tubes. It was about four feet in length with a one-meter glass tube. Osbourne had
suggested the one-meter tube to Implify some of the data reduction and caculations. Maximum
diameter over the coils was about Sx inches. The whole unit weighed about twenty kilograms.

But the eectronic gadgetry needed to make the sky hook operate filled a whole lab bench with pulse
gener-ators, amplifiers, buffers, phase-lock units, and assorted power supplies.

| noticed the Federa Communications Commission radio tranamitting license on the lab wall. "Yeah,"
Carl explained, "we get some leakage of about two or three watts up around nine hundred megaHertz
when we're running. So we had to get an experimenta scientific radio station license”

"Does the FCC know what you're doing?"

"We dated that we needed it for legitimate scentific purposes, the end product of which was
proprietary information . . ." Carl remarked in an offhanded man-ner as he took a meter measurement
of one of the sky hook eectricd circuits. "They don't seem to care; they just want to make sure we're
legd . . . and it seems Newcomb has some friendsin Washington," he said, reading the digitd display of
the voltmeter and entering the numbersin his ever-present laboratory notebook in a careful fashion. "I'm
a ham, and we could have worked this unit in one of the ham bands . . . except that it didnt want to
work at anything except nine-hundred megaHertz with these dimensons™

Thet evening amounted to just plain hard technica work. | didn't learn much. | helped with assemblies,
helped gringing wires, helped make a few measure-ments, and held tools. By midnight, we were both
worn out and went back to Morse Manor.

Saturday was not much different except that Wenddl Stone was there. The engineer wasn't as good at
elec-tronics as Carl. | might have been Wenddl's equd in that area mysdf. But when it came to out and
out engineering, the Vermonter was indeed ingenious with mechanicd things He was right out of the old
seding wax and dring days of 1890 physics. His favorite phrase was, "That's close enough for
government work!"

"But this isn't government work," | reminded him.
"Okay, then tighten that bolt to a Curley fit."
"Huh? What's that?' Carl Curley wanted to know.

"The famous Curley fit, used by dl and sundry around the NEMECO Corporate Research Center
Lab-oratories. | am surprised that you don't know about it, Carl, Snce it bears your name" Stone was
kidding him, and we both knew it. "The famous Curley fit: finger-tight, then back-off haf aturn!”

This sort of banter went on congtantly as we worked. It was interspersed with technica jargon while
we checked this, measured that, and connected something else. If someone had bugged thet Iab with the
idea of learning something about the sky hook, it would have sounded a lat like this



"Throw me that seven-eighths open-end box . . . On second thought, just hand it gently tome.. . ."
"Goddam miserable gawdforsaken lousy no-good . . ." .
"Hit it with a bigger hammer!"

"Y eah, force to fit, file to hide, and paint to cover . . ."
"You sound more like Mac Roston every day!"

"Sidein there, you no-good lousy forking . . ."

"Now, now! Temper, temper!"

"Eyebdl this and tdl me how well you think it linesup . . ."
"Want me to get the theodolite and give you an hon-est answer?!
"Naw, just eyebdl it."

"Excuse me while | put in my calibrated eye-ball . . ."

"Okay, looks good! Nudge it a little more. Little more! Little more! Whoa, too much! Back it off an
R-C-H! Easy! Okay, makeit ahdf R-C-H!"

"Begt | can doisone R-C-H. Can't expect much bet-ter than that without micrometers.”
"Okay, tun it on and seeif it passes the smoke test . . ."

"Power on!"

"Il get another fuse from the dectronics lab."

"Never mind! The power transistor protected the fuse by blowing firg!"

"Think we ought to file for a patent on that one?'

"Naw, it happens dl the time. The function of tran-sistorsisto protect the fusesin the circuit!”

By late Saturday afternoon, the three of us had the basic sky hook unit back together and checked
out.

"Let'scdl it aday,” Carl 9ghed. "I'm plumb tuck-ered out and | don't rlish having to hang that mother
tonight."

"l propose that we hit it with a great exuberance to-morrow moming,” Wendd| Stone suggested.

"It's dill hard to believe" | remarked, glandng at the unit on the floor with wires festooned dl over and
around it where we had been making dectrical checks. "It will never fly!"

"It had better not!" Wenddl Stone added. "One holein the lab wal was enough.”
"Aw, we've got a good lineitem in the dynamic sys-tems budget for bricks and mortar,” Carl put in.
We locked up and | drove home with Carl.

| was worn out a dinnertime, and gpparently both Carl and | showed it because Peter Wilding
remarked, " Gee, you guys look tired. Did you work down at the lab dl day?'

"What ever gave you that idea?' | asked.

"Youve got solder splattered dl over your pant legs, which means that you were working on
electronic gear."

"Mike offered to hdp me trouble-shoot the new ham rig I'm building down & the lab in my spare
time" Carl lied.

Nothing more was said about our whereabouts that day. Conversation was the usua smdl tak around
the dinner table. Afterward, it was Carl's turn to wash the dishes and Peter Wilding had the task of



drying them. | collapsed in the living room with Tammy and Ruth.

| looked a Tammy. She was jugt as attractive as she had been yesterday . . . and the day before that,
too. | took the plunge and asked her, "Hey, Tammy, let's go see amovie”

She smiled and said, "No, thank you, Mike" And that was that. It sort of shocked me.

"Why not, Tammy?' Ruth popped up. "Youve just been stting around the house dl day. Do you
good to get out."

"l think I'l just take a hot bath and read in bed,” Tammy said, getting up and darting up the Stairway.
"Ruth, will you ydl up when Carl and Peter have fin-ished usng the hot water on the dishes?!

"Certainly, Tammy." Ruth shook her head and clucked sadly as Tammy disappeared up the dairs. "In
dl the months she's been living here, | Hill haven't been able to figure that girl out. She is very attractive,
but she never goes out on dates. And practicdly every bachdlor at the lab has asked her. So don't fed
bedly, Mike."

"Thanks for the consolation, Ruth. Maybe I'll ask her to go flying with me. She might find thet different
and interesting. | don't imagine there are many people around here who fly."

"Tammy does."

"Tammy's a pilot?'

"That's what she told me once” Ruth reached down to pick up her sewing basket. She extracted
needle, thread, and a few items that needed mending. This was unusud because hardly anybody | knew

mended mod-ern clothes aty more; once they were worn out, they were thrown out. Then |
remembered that | wasin par-asmonious New England.

"What's Tammy's background, Ruth?' | knew that Ruth, in her role as laboratory house mother,
would have access to dl the personnd records.

"She has a degree in math from some little liberd arts college in the Midwest," Ruth said absently as
she began sawing. "l guess she's dso some kind of photog-rapher because she's got a lot of camera
equipment in her room.”

"Has she been married?"
"Yes, but she doesn't talk about it. A very strange girl."

| let the whole thing drop at that Just because | couldn't get a date with Tammy Dudley on the fird try
didn't make mefed that this Saturday night was the londliest night for the weak. | sat around reading urtil
Cal and Peter had finished the dishes.

"How about a rubber of bridge?' Peter Wilding sug-gested as he bustled into the living room.
"I'm not very good at bridge," | told him.
"Then how about a hand or two of poker?' the vac-uum tube engineer suggested.

“I'min," | told him. Carl nodded, too. Tired as | was, poker was something that | wouldn't pass up. It
relaxed me and got my mind off other things

But Ruth, when asked, said, "My husband used to play poker, but | never learned because he dways
played with cronies. Why don't the three of you go ahead and use the dining room table?" She got up
and resurrected an ancient set of poker chips from a closet dong with a few old decks of cards. But
Wilding pro-duced a new deck of Bicydes.

"Dallar ante?* Wilding asked as we sat down.

"They must pay better over at UTL," Carl remarked. "I'd say dime ante and limit. Payday isn't until
next Wednesday. Go ahead and break the sedl, and well cut for ded.”



| ended up with the dedl. "Five-card draw,” | an-nounced as | shuffled. | threw a chip and passed the
deck to Carl to cut. Poker was one of the games | had played when we sat around in the evenings after
aday of agflying. I liked poker; it was an aggressve game, and | knew the odds pretty well.

Frgt hand was piddling. | won a pot worth al of Sxty cents. But it wasn't hard work. Carl shuffled,
Wilding cut, and | ended up with a pat hand.

"Incidentaly, welcome to the dub," Carl remarked as he dedt two cards to Wilding, but he was
taking to me. "I'l take three," he added and flipped three cards off the top of the deck onto his hand.

"What are you congratulating me for?' | wanted to know. "Ffty cents" | threw chips on the table and
glanced down at three jacks, atrey, and ateninmy hand.

"The club of them who has been spurned by Tammy Dudley,” Carl announced. "I'll see you and raise
you fifty cents."

"Il see your rase and cdl. Yeah, Carl, what's with Tammy?'
"Two pair! Sorry, chapsl”
"Bests three of akind any day, damnit! As| said, what's with Tammy?"

"Your dedl, Peter. One day Vic and | were working and Vic bitched about the fact that he could
never get a date with Tammy. He was wondering whether or not she was ared girl.”

"Let's make a change just for the hdl of it. Seven-card stud,” Peter Wilding said, rippling the cards
through a shuffle The older man was very good with cards. It warned me that he was probably as
shrewd as they came. That evauaion may have been correct for poker, but it didn't necessarily hold for
indudtrid espio-nage because Wilding had thoroughly blown his cover. But his bumbling bumpkin style
would certainly put people off-guard.

"Gawd, Peter, what ames3" | sputtered as | looked. Deuce showing. Seven showing. And a mess of
garbage underneeth. But | decided it would be worth the money and the fun to see if 1 could bluff it
through. It would at least hdp me psych Wilding and get a better handle on the man.

But | couldn't do it. Wilding out-bluffed me on the hand. | got the dedl and we went back to five-card.
As| shuffled, | asked Carl, "Well, what did any of you find out about it?'

"Tammy’s been married once before.”

"That's what Ruth told me" | let Carl cut. Sweeping the cards back, | dtarted to ded. "What
happened to turn her off?'

" don't know. Apparently her marriage left a great dedl to be desired because it didnt last very long.”
"And it soured her on dl men, isthat it?' | won-dered.
"You could sort of say that. | guess her husband was an arline pilot . . "

"Thet tdls the whole story,” | remarked with a dggh. Airline transport pilots have a notorious
reputation, most of it unearned and undeserved, as macho men of the sky because of those layovers with
the stews.

"Not redly. Ante-up, Mike!l I'm standing.”

"Youre sanding pat?' | asked increduloudy, look-ing a my own outstanding hand. | threw in a
buck's worth of chips.

"Give me two," Wilding put in. "I'll see you, Carl, Mike dedls better hands.”

"Wadl, I'd expect an ATP to adhere to ther tradition of ‘anything goes if more than fifty miles from
home,' " | observed.

"l guess it was more than that," Carl told him. "The guy wasn't good enough to make the passenger



flights and ended up flying cargo. He'd come home full of frusirations, get drunk because he didn't have
to fly again for three days, and beat the hdl out of Tammy . . ."

Wilding exploded with an expletive | had heard only occasondly among migrant farm workers who
were of-ten coarse in their language. "1 hope that | never meet up with him!™ he went on.

"You won't. Tammy walked out on him, and he flew into a cloud full of mountains two days later.”
| had dmogt forgotten my poker hand. "Well, that certainly explains some of it. | fold!™

"Read 'em and weep!" Wilding lad out his hand, a diamond flush. He started to rake in the pot when
Cal lad down his hand.

"How about that?* Carl chuckled. "Four queend” He reached for the pot himsdf. As he stacked chips
and started to shuffle, he looked around to make sure that Ruth was out of earshot in the living room.
"No, that doesn't fully explain it, Mike."

"Huh? Why?"

"Wdl, this is a little lab gossp,” Carl admitted, throwing a very quick glance a Wilding. | knew
damned good and well that dl of this was going into Wilding's obvioudy excellent memory for possible
later use. "'l don't know whether you've been aboard long enough to know that Bill Osbourne goes into
New York City & lesst onceaweek . . ."

"He was in the city when | showed up.”

"It'savery srange thing,” Carl went on as he passed the deck to Wilding to cut. "Tammy usudly isn't
inthe lab on most of those days, dther . . ."

That set me back. "Kind of crcumgantid, isnt it?' | had trouble bdieving that Bill Osbourne would
ddly with one of his laboratory employees. He had a great ded riding on the success of the laboratory
and its pro-grams. Although | didn't know the corporate officers yet, | had the feding that NEMECO
might not look favorably upon such carryings-on. "If he's ever caught, there would be hdll to pay up at
headquarters,” | pointed out.

"Not only a headquarters. Osbourne's got awife a home and three kidsin high schoal . . "



Chapter Seven

Persond indiscretions don't bother me the way they used to. | was brought up in Roswel, New
Mexico, which is asmdl town where everybody knows what ev-erybody else is doing. I've been taught
and have aways believed that | shouldn't go messing around in a way that fouls up other persons’ lives
Onething for certain: if | were Bill Osbourne, | would definitely not do some-thing as transparent as the
rumors indicated. There are alot dicker ways to get your kicks so that nobody knows at dl.

Therefore, | don't think that my actions betrayed any bdief in the rumor when Bill Osbourne dropped
into the lab on the fdlowing day as Carl, Wendell, and | had just completed hanging the sky hook as a
bdligic pendulum.

"Hey, it looks good!" Osbourne bubbled as he walked into the dynamics lab. "You guys have done a
redly fantagtic job!"

"Thanks. It will show up on my time card,” Carl remarked with a grin.

"Wdl worth it, too," Bill added, surveying the ingd-lation. The drive unit was hanging horizontaly,
sup-ported at both ends by cotton cord attached to the call-ing twelve feet above. The cord at each end
was in a"V" shape with two points of attachment on the calling; this kept the unit from swinging from
sde to sde. It was a common arrangement used in the freshman physics laboratory experiment where
momentum is measured by how far the pendulum is displaced by an impecting force. The unit could
awing back and forth, and it main-tained its horizontd attitude asiit did so.

"Excuse me, Doctor,” Wenddl asked, "but why did you specify that the sky hook be supported this
way? Why not put it on rollers and let it push againgt a Spring or a srain gauge to measure its thrust?!

"Because this sort of arrangement completely dimi-nates any possibility of rate-dependent frictiond
forces such as 'stick-dip' phenomena that we might get if we used rollers or bl bearings to support it,"
the research director pointed out. "Any horizontal force produced by the unit will displace it from the
verticdly hanging rest position. Aslong asit produces thrug, it will maintain itsdf displaced from the rest
position. Knowing the weght of the unit, the length of the pendulum supports, and the locd gravitaiond
force, we can calculate how much thrugt it's producing by meesuring how far it dis-places itsdf.”

Wendd| nodded. "I recal doing something like thisin my physics courses a the University of Maine.”

"Precisdly. By using this method and by leading the power into the unit with wires dong the pendulum
sup-ports, we've got a free sugpenson,” Osbourne went on. "l don't want any supercilious scientist trying
to shoot us out of the saddle by daming were the vicims of gick-dip or mechanica resonance
phenomena. In addi-tion, attaching the sky hook to any externd measuring system such as drain gauges
will probably change the tuning of the sysem . . . and that's something we don't know very much about
yet"

"Uh, boss, | think I'd better go alittle easy on the power input when | try to tune it up thistime" Carl
suggested. "Can you give me any indication of just how much power input we should use to get about a
foot of pendulum displacement in the horizonta direction?

"Not off the top of my head,” Osbourne admitted. "I can give you a good estimate in about fifteen
minutes”

"Okay, because we're about ready to begin tuning . . . and | don't want to have to patch that wal
agan,” Carl told him.

"Take five when you get to the point of putting power to it. Il see what | can get the computer to tell
me" Osbourne said and disappeared in the direction of Tammy's office where the microcomputer was



located.

Thirty minutes later, we were ready to go. But Os-bourne wasn't back yet. | went up to Tammy's
office and found him seated before the microcomputer ter-mina, quietly curang to himsdif.

"Problems?’ | asked.

"Can't get the program to run.”

"Let metry,” | suggested. "I've had some experience out at Lowel. What language are you usng?'
"BASIC. We bought thisthing so we wouldn't have to learn how to program in exotic languages™
"Where's the program?"'

"On this minifloppy.”

"Have you ligted the program to check the steps?

"No. | hardly ever work thisthing," Osbourne admit-ted. "I've got other people to do it."

"Okay, let megiveit atry.” | got to work as he rein-quished the chair to me.

A hdf-hour later, no luck. The program would not load properly. By thistime, Carl and Wendd| were
looking over my shoulder.

"Something's locking us out of that program,” | pointed out. "It should boot-strap into working
mem-ory, but it doesn't.”

Osbourne got up, saying, "I'm going to seeif | can reach Vic or Tanmy on the phone.”
"Tammy said she was going out this afternoon,” Carl remarked.

"And youll be lucky to find Aboud unless you know the telephone number of his latest girl friend,”
Wendd | pointed out.

| dghed. "Wel, back to Square One. If you've got the equations, Bill, I'll run them by hand.”
"Thetl take hourd" Osbourne objected.
"Not exactly. I'll run them on my programmable.”

| had dmaost as much computing power inmy hand programmable caculator as in the microcomputer
ex-cept | didn't have the memory capacity. As| was writ-ing a program, Osbourne got on the phone to
cdl Vic or Tammy. He acted as though | might not even get to first base with my little programmable.
But | had the program written and debugged by the time he came back, shaking his head. "You were
right. Tammy is gone, and Vic is nowhere to be found. Damned frudrat-ing!"

"W, it's Sunday afternoon,” Wenddl reminded him.

My program checked out. "Okay, Wenddll, stland by for numbers”™ | told him.

In fifteen minutes, we had our answers.

"I'mglad | hired you," Osbourne admitted.

"At least I'm good for something around here” | re-plied, turning off my caculator.

"I don't beieve your numbers” Carl said, looking & what Wenddl had written down on the
quad-ruled pad. "I'm not even sure that | can cut the power that low. Vic told me to have lots of power
avaldble just in case”

| scrooched the pad around so that | could get a look at the numbers. In technica work, | can get a
feding for "bdlpark” numbers. If | dip a decdmd point—a dif-ficult thing to do these days with
floating-point pocket caculators—it can be very obvious.

"These numbers say we should start out with about twenty waitts of drive power,” Carl explained,



indicating the sheet. "Vic told me we'd need about two hundred waits.”

"He mug have assumed a much lower efficiency,” | told him, "because it got away from you the other
day. So | assumed a hundred percent effidency as a point of departure. We're not going to get one
hundred percent efficiency. But if we measure how far it swings with twenty-two waitts on it, we can then
cdculate the actud dfidecy.”

"Il buy that. Good experimenta procedure,” Osbourne sad and turned to Carl. "Vic sad two
hundred watts?"

"He said that's what his equations indicated.”

"But you didn't wind the front phasing cails the way he designed them. So you got better efficency
then Vic was counting on,” Osbourne observed. "It begins to make sense now. But Vic will have a
hemorrhage when he finds out he was wrong."

"We were dl wrong," Wenddl Stone pointed out. "Carl made a serendipitous mistake and mis-read
the numbers™

Osbourne sghed. "W, that's what happens when you plow fresh ground. You never know what the
plow isgaing to turn up. Let's go give her atry.”

"I'd suggest somewhat more dringent safety proce-dures because of wha happened Thursday
afternoon,” | added.

"What do you mean?' Carl wanted to know.

"When you're operating a complex machine, it's a good idea to have a check lig just to make sure that
you don't forget something. If we make out a check lig of what to turn on, when to turn it on and how it
should be s&t, we may prevent this mongter from going through thewadl again ... or worse."

So we sat down and worked one up. It covered twenty-three items to be checked in sequence. Later
we could modify it as we learned more about it, but it was a Start.

Back in the dynamics lab, Carl began switching on equipment. "I've gotta admit something to you dl,"
he said as he was powering-up. "When Vic sad to build it powerful, Len suggested that | should double
Vic's esti-mate jugt in case. And | ended up doubling that because | wanted to be absolutdly certain that
we had enough power to make this thing work. So weve got about four times the actud full-power
cgpability here than we redlly need . . ."

"Did you ever work in the Air Force space pro-gram?’ Osbourne asked. "That sounds like the way
they do it

"If welve got that much power lurking around, let's run with dummy loads firgt to see if we can throttle
it down to the levd we need,” | suggested.

"Y ou're quite an experimentdigt,” Osbourne ob-saved.
"What do you think astronomy isdl about? And have you ever repaired ag planesin the fidd?'

A dummy dectrical load isusudly just a resistance dement like the hegting unit in an dectric toaster or
ahot plate. It turned out that we couldn't use such a sm-ple approach because some of the equipment
operated a very high frequencies. No resstance dement is a pure eectrica resstance a very high
frequencies. There are inductance and capacitance to consder as wdl, and these factors can screw up a
system by pre-senting some very wild loads to the equipment in terms of phase shift, for example. By the
time the four of us got through meking severa lash-ups, it was late after-noon.

| was amazed a Wendd|l Stone's smple approaches and degant solutions to many of the complex
problems. For example, we needed a very large heat sink to dissi-pate some of the eectricd power that
was converted to heat by one of the dummy loads. Wenddl smply ran tap water through the hollow
ceramic tube on which the big resstive load was wound.



It took some time to get dl the equipment adjusted. We had a lot of redundant Suff on that first sky
hook because it was a very crude firg unit. Even as we began to set things up for the firg test run, |
could see where it would be possible to combine severd pieces of equip-ment and where severd
controls could be converted into one adjustable lever or knob.

It was about 9x o'clock when we decided we were ready to make the firg test run at very low input
power.

"Jud to make damned sure” Osbourne said, "let's run it with only about ten waitts to Sart.”

Carl made some adjustments. | used my calculator to recompute some voltage settings.

"To pargphrase Lord Kedvin, 'When you measure, you know!" Hand me that roll of paper tape,
Wenddll. | am going to make a Smple measurement. Carl, let me have that pencil.” Osbourne taped the
pendl to the sde of the sky hook in a vertica postion so that it just cleared the floor under the device.
He taped a wooden meter stick to the floor so that when the apparatus swvung, he could use the pencil as
apointer indicating how far the unit had swung.

"Is everybody ready?' Carl asked.
"Everybody get out from behind the unit . . . and from in front of it, too!" Osbourne warned.

We gathered on both sdes of the sky hook. It hung there on its drings, forty-four pounds of the
wildest-looking scientific gadgetry imaginable. Each of us had some knob to twist, some switch to throw,
or some me-ter to watch. Bill Osbourne acted as commander-in-chief of the experiment.

"Man switch on?' Osbourne caled, reading from the check lig.
"Main switch on!" Carl caled back.

"High voltage on?"

"High voltage on!"

"Drive plasma energized?'

"Pagmaon!"

"Thirty-four-thousand volts on the plasma,” | re-ported.
"Check! Front phasing coil on?'

"Front phaser on!" Wendd| called back. "I read thirty-four volts peak-to-peak.”
"Rear phasing coil on?'

"Rear phaser on! Eighteen-point-seven volts peak-to-peak!”
"Main drive frequency on! Check wave shape and frequency!"

"Drive frequency on! Nine-oh-seven megaHertzl Nice sawtooth! Lemme check rise time . . . ten
nano-seconds! Looks good!" Carl's voice was excited.

"E-M radiation feedback coils?'
"E-M feedback loop on!"
"Check phasng!"

Carl bused himsdf looking into the black plastic hood of an oscilloscope. "Mike, give me about ten
de-grees pogtive shift on the front phaser.”

"Ten degrees pogtivel”
"Wendell, readjust that peak-to-peak front phaser voltage.”
"Okay, she's back where she should be."



"Ready to energize?' Osbourne sang out
"Ready!" Carl replied.

The sky hook was just hanging there, the neon plasma tube giving off a bright orange-red glow tha
threw shadows on the wdls of the brightly lit 1abora-tory. There was no noise, no hum, no vibration.

"Okay, let's have ten watts on it," Osbourne ordered.

"Ten wattd"

Nothing happened. The unit just hung there.

"Something's wrong! How about your readings, Mike?' Osbourne wanted to know.
"Everything copasetic here!”

"Wendd|?'

"Looks find"

"Cal?'

"It should be swinging out.”

"What the hdl?. . ." Osbourne wondered out loud.

"Uh, Carl," | ventured, not wanting to take my eyes off the indruments in front of me, "let me diddle
with the phasing just a shade. It acts like it might not be tuned.”

"Go ahead! When we rebuilt it, we might have changed some component just enough to throw her out
of tune" Carl replied. "Il hold ten watts. You did-dle.”

"Dont take forever,” Wendd| warned. "This feed-back circuit is getting pretty damned hot . . "
"Let me know if it starts to smoke," Carl told him.

| made a couple of ddicate adjustments, trying to phase the reactive force generated during the
trail-off dope of the sawtooth so that it reinforced the input jolt. "A little on the front . . . Check it . . .
Looks good here ... A little change in back . . . Whoops! Went the wrong way!" | talked out
loud as | worked. "Phasng on the front and back coils are not the same. Acts like the ends are behaving
differently. Okay, some-thing's peaking on the phase voltage . . . It actslikeit's coming up on some sort
of resonance point . . . adjust the voltage there . . . Hey, it's coming into phase fast now! Wow! Just like
tuning into resonance . . ." Everything peaked.

| turned and looked.
The sky hook was hanging away from the vertical!

| looked down at the pencil and meter stick. The unit had siwvung about four centimeters away from the
verti-cal, and it was staying there . . . silently, with no noise or vibration.

Thefour of usjud stood there and looked t it.

It was a puny force that was holding that forty-four-pound unit about two inches away from the
veticd on its sugpension. But it was a force that had been gener-ated only once before: on Thursday
when it had gotten away from Carl and gone through the wall. Now we had it tamed.

"l suppose,” Bill Osbourne said, breaking the sllence, "that | should make some sort of profound
higoric statement. And | can't think of anything profound to say. But | believe we've got it, gentlemen!”

"Let's find out for certain,” | suggested. "Carl, run it up to twenty-two watts. | want to see if my
cdculations are right.”

"Okay! Coming up ... fifteen watts . . . twenty watts. . . twenty-two watts right on the nose."
Osbourne was down on his knees, watching the pen-cil in reference to the meter stick. "Stabilized just



short of eight centimeterd”
| grabbed my cdculator and began punching num-bers into it. "Would you bdieve
seventy-two-point-one percent effidency?’

Over dl the intervening years, the image of that strange glowing unit hanging only three inches away
from the verticd in that laboratory with four of us clus-tered around it remains inddibly engraved in my
mind. | was there. | saw it. And it was just the beginning.



Chapter Eight

In the car poal the fallowing morning, we brought Tammy up-to-date. We hadn't breathed a word of
it at Morse Manor on Sunday evening after Bill had taken usdl out for a steak to celebrate. But Tammy
and Ruth knew that something had happened. It's hard to hide enthusasm. So | suspect that Wilding aso
got the drift that something big had occurred, dthough we maintained that we were just working on new
amateur radio gear that Carl had built.

Tammy was very quiet as Carl and | explained what had happened. Then she asked, "You couldnt
get the microcomputer working?'

"Nope. You and Vic have some sort of lock-out on the program,” | told her. "But | managed to work
it out on my smdl programmable.”

"That's remarkable," Tammy said. "l thought more computer power would be required.”

"I sort of amplified afew equations and linearized them where | had to,” | admitted. "We were looking
for balpark numbers anyway. What redly surprised me was the efficiency of the sky hook.”

"What did you measure?
"About seventy-two percent.”

"Oh, that's very good! Vic had anticipated only about twenty percent.” Tammy smiled, brightening up
the entire car. Then her face got somber. "But Vic will have a fit. He convinced Osbourne to buy that
micro-computer to run the programs for the sky hook desgn. Well have to be very careful not to tdl
him that your hand programmable did the job just as well.”

"Oshourne dready knows it. He watched me do it," | admitted. "If Aboud isin hot water, it's his own
fault.”

"Hell dso be upset about the higher efidency,” Tammy remarked.
"For God's sake, why?" | wanted to know.

"Vic gets upset when anything doesn't work accord-ing to the Word of Aboud,” Carl explained from
the front seet.

"It's good for him," Ruth interjected. "Vic needs to have somebody like you around, Mike. He's been
able to snow everybody with his math, induding Dr. Osbourne.”

"Wdl, I'm a better programmer than Vic," Tammy said.
" know that, dear, but don't let him know," Ruth pointed out.

When we got to the lab, | went to Len's office to report to him. When he arrived, curang the
Bridgeport traffic, he told me, "Good morning, Mike! Nice work yesterday!"

"Oh, so Osbourne cdled you."

"Yes Let's wait until Vic gets here, then 1'd like to have you give us both a brief rundown on what
hap-pened. And, Mike, please e me handle Vic."

"Len, | appreciate your concern for the tranquility of persona rdationshipsin the lab, but sooner or
later I'm going to have to face up to Victor Aboud and have it out with him," | said. "If it happens to be
thismorning, | will not let you shoot my dog for me”"

Len looked at me, then just grinned.
Vic did not show up for another thirty minutes. In the meantime, Len and | got coffee and had a look



a the sky hook. Ruth findly caled over the intercom that Vic had arrived.

"Hi, Vic" Len greeted hm as we walked back into Len's office. "Hey, Bill and Mike had a big
break-through here yesterday."

"Why didn't you cal me?'
"We tried. We couldn't get an answer a your home phone” | told him.

Vic grinned. "I thought | heard the phone ring late in the afternoon, but | was otherwise occupied a
thetime”

"New girl friend?’ Len asked.
"New carpet.”
"l don't get you," Len admitted.

"| got a new carpet for my apartment living room,” Aboud explained. "We have a tradition that
requires a new carpet be properly broken in."

"I thought they did that by driving a Rolls-Royce over them for amonth," | remarked.

"They do. But when you put the carpet down where you live, you mugt properly initiate it with your
very best woman right in the middle of it. Sorry, but | was bresking in a new carpet when you caled.”

"How wasit?" Len wanted to know.

"It'sagreat carpet,” Aboud fired back with a sraight face.
"Okay, then who was it?" Len persisted.

"Remember Joyce?"

"The dancer with the New Y ork City Bdlet?'

"Right! All muscles and limber as a willow wand . . ."
"I thought you liked them plump,” Len said.

"Not when | can get an oddisque.”

"How come you're s0 oversexed?' Len asked.

Obvioudy, this was one of Vic's favorite subjects. "I have some amilar questions about American
men. How come you're o undersexed? Don't tdl me; I've had many Americans try to prosdyte me into
their sexudly snful religions. On the other hand, it's part of our reli-gion. When | turned fifteen, my father
gave me a credit card to the best whore house in the city and ingtructed the madam to have me properly
taught . . ." Then, as rgpidly asif he had never been bull shooting with us, he changed the subject and
was dl business. "What hap-pened yesterday?"

So | garted at the top and went through a rather complete verba report on rebuilding the sky hook
and getting it hung. | told them about rebuilding the phasing coils exactly as Carl had migakenly done
earlier in the wesk.

" can't figure that one out,” Vic mused, doodling on a pad of paper. "There must be something there
we didn't anticipate.”

"It could be due to the fact that the plasma dynamics are different at opposite ends of the tube,” | tried
to point out.

"Probably.” Vic began jotting down equations. "Okay, tdl me about setting it up for the low-power
tegt.”

So | gave him the details on that.
"How did you get the microcomputer to run your numbers?' he wanted to know. "Weve got a lock



code on that program.”

"We found that out,” | told him. "So | made a lot of smplifying assumptions and ran the ballpark
numbers on my programmable.”

Vic looked up. "You managed to do it on a hand programmable?’

"Only with a lot of linearization, and with consderably less memory than if I'd used the
microcomputer,” | pointed out, trying to be diplomatic. "Had to use pencil and paper as a memory
register occasonaly. Took Bill and me together to work the problem after | managed to write and
debug a program.”

"Why did you set the vaues so low?'

"Snce it had gone through the wal on Thursday, | decided we'd better start out a very low power
and in-crease by incrementd steps until we got measureable deflection. At that point, we could make
some crude measurements, figure the actud efficency, and deter-mine the power leve that would give us
adefinite and convinang deflection without having to repair the wal and the sky hook again.”

Vic looked at Len and remarked, "At last weve got a good experimentdist who understands the
andyticd sde"

Lenlooked aside a meand | just smiled.

"Mike, | want you to work with Tammy and me today on the andyss of the rough data you got
yesterday," Vic went on. "We need to know exactly how much power to put into the sky hook for
various thrust levels and how we should go about tuning it for various loads."

"Vic, weve got Haden and Newcomb coming in right after lunch to see the sky hook in action,” Len
put in quickly. "Since Mike was primarily responsible for working out the test run yesterday, don't you
think it would be a good idea to let im get everything checked out in the lab this morning and maybe
make a few dry runs? After dl, you've only got one computer termind to work with . . ."

Len wasright. If you handled Vic properly, he was a pussy cat.

With Len watching, Carl and | spent the rest of the morning checking out the sky hook and meking
addi-tiond tests and dry runs.

By doing a certain amount of fine tuning that we hadn't had time to carry out yesterday and didn't
know how to carry out at that time, we peaked the unit and were able to increase the efficiency to
dightly more than 79 percent. The displacement went out to about 67 centimeters, which displaced the
entire length of the sky hook from the vertical rest position with the rear end wel ahead of the rest point.
| particularly wanted to get it to swing that far because it proved beyond a shadow of a doubt that we
were cregting a true thrust force. The dectromagnetic feedback circuitry began to get hot at that power
leve, so we couldn't hold it out there for more than three minutes before having to shut it down to let
things cool off.

Carl told me that he could beef-up that circuitry be-cause Vic's computer had given a power leve
disspation for the feedback dircuit that was in error. | quietly reminded mysdf not to tdl Vic about it;
we'd just go ahead and besf it up. It wasn't Vic's fault. In any exper-imenta desgn cdculation where you
can't get afirm grip on dl the numbers, there are bound to be errors that creep into the equations from
assumptions. That's why you build an experimentd gadget.

Carl began to think about miniaurizing the circuitry. Since things were under control in the dynamics
lab, 1 went up front to seeif | could give Vic and Tammy any hep with the andytica work. | found the
two of them at loggerheads . . . which was not totally unantici-pated.

They were arguing over programming, and Tammy was the better programmer. On the other hand,
Vic was the better mathematician.



"Damn it, Tammy!" Vic was shouting. "Step 1130 is wrong! That's where you've got to GOSUB
5600 and dtart the integration loop.”

Theway Vic treated Tammy sort of grated on me, but | tried to hold my own temper. Tammy seemed
to bein control anyway. "Run it that way, and youll see that well get an error message at 1130! Just go
ahead and try running it! Here! Sit down and type RUN!"

"Would athird party help?’ | asked from the door. "Why don't you let me check the program?'
"No need to do that!" Aboud maintained.

"Okay, Il input RUN," Tammy snapped and did so.

"ERROR 1130" flashed on the screen.

Vic reached down, reset, reloaded from the diskette, typed RUN ... and watched while "ERROR
1130" flashed on the screen.

Tammy glanced up a Vic with alook that said, "I told you so!"
It was time | got into the loop. "Tammy, turn on the printer and lig the program for me. While Vic's
fighting it, maybe | can debug it."

| got the print-out, and Vic himsdf Ieft the console to go over it with me on one sde while Tammy
stood on the other. At step 1130, everything was okay, but | found two problems in step 1110 and
1120 where both Vic and Tammy had overlooked a basc command. | corrected the program and
turned to Vic. "Fve bucks saysitll run now!"

"Come on, let's be soorting!” Vic snorted. He with-drew a dim walet and extracted a crisp
one-hundred-dallar hill.

| did not want to get into the habit of high-roller bet-ting with a guy from the Mid-East petrol patch.
So | made a suggedttion: "If I'm wrong, it's afree ride in my arplane so that you and a girl friend can join
the Mile-High Club."

"What's that?' Vic wanted to know. Tammy had a trace of a amile

"To be initiated into the Mile-High Club, you and your favorite girl have to do it in an airplane one mile
above mean sealevd”

Vic brightened. "How about it, Tammy?"

"Forget it! I'm dready a member,” Tammy told himidly.

"Okay, you're on" Vic chortled. "A hundred bucks againg that specid arplane ride™
"It's your money if you redlly want to throw it away," | Sghed.

"No, it's your money, but we filter it through an ail fidd."

| inserted my program, booted-up, and ran it with only one minor correction in syntax in the next to
last step. So Vicindgted that 1'd logt and that he was due an arplane ride. Tammy tried to mediate but
was unsuc-cessful. The controversy was broken when Len stuck his head in the door and announced
that Mac was going to the ddi for sandwiches as usud.

| was keyed-up over the afternoon's demongtration coming up and elected to stay in the lab. But Vic
talked Len into going out. As Tammy and | walked back to the machine shop, she remarked to me,
"Thanks."

"No swedt," | replied. "I didn't like the way Vic was tregting you when | waked in. In spite of his
culturdl background where women are treated like dirt benesth his came's hooves, | don't think anybody
should treat a woman that way. Especidly you."

"Bully isthe proper term," Tammy said. Then, to-taly unexpectedly, she asked, "Would you check me



out in your plane?'
"Uh,wdl . . . sure! Ruth told meyou were api-lot.”
"Sometimes Ruth talks too much.”
"Not about you she doesn't.”
She looked askance a me. "Mile-High Club, in-deed!”
"l undergtand the latest federd ar regulations re-quire that a member get an annud review.”

"l don't need to get current right now," she told me flatly as we walked into the shop, bringing an end
to our conversation.

Bill Osbourne showed up a two o'clock with Grant Halden, NEMECO president and chief executive
offi-cer; Hayward Newcomb, the executive vice-president; Robert Destry, the divison vice-president of
the NE-MECO Mill Equipment Divison in Trumbull; and Phil Sanatella, the corporate marketing expert.
Oshourne in-troduced us dl as we met in the lab conference room.

The presdent of NEMECO struck me as a man who was completely at home with and enjoyed dl of
the au-thority and responghility thet went with the job of chief executive of asmal corporation. He had a
hawk-like face with a gentle amile and an extremely cultured man-ner. He was dso avery laage man . . .
large dl over and proportioned accordingly. Because of my own di-minutive Stature, a person's sze
adways seems to be the firg thing thet | notice about them. But Grant Halden made me fed as big as he
was. That's the sort of man he was.

Dr. Hayward J. Newcomb, on the other hand, was a bdding middle-aged man with horn-rimmed
glasses and a very broad mouth. He was polite, but not eegant the way Haden was. He spoke precisaly
with deliberate downess as though he were congtantly thinking out and evaueting each sentence before
he uttered it. He had a preoccupied air about him as though he were partly present but partly somewhere
de aswdl.

| didn't quite know what to make of Robert Destry. He was a handsome middle-aged man with wavy
har and an ar of rdentless drive about him. He was cordia when he spoke, but he seemed to have a
no-nonsense air about him that bothered me.

On the other hand, 1 didnt like Phil Sanatella the moment | met him. He was about my size, but he
wore elevator shoes to increase his height. Thistold me a great ded about him: he didn't like himsdlf, and
there-fore he didnt like other people. And it showed. He was obnoxious to everyone except Haden and
Newcomb, and only a trifle obnoxious to Destry. He was meking up for his amdl dze by noise and
budling action. | knew that Sanatella was very vulnerable, but | didn't know where. Only a person who
istotally insecure will act as Sanatella did.

| was introduced to the four men as the new project director for the dynamic sysems program.
Osbourne told them about my background in physics and astron-omy, but said absolutely nothing about
My experience in aviation, which | thought was strange. "Mike is st-ting in on the briefing today to hep
him get up to speed on the project, athough he spent this last weekend here in the lab heping to get the
sky hook in shape for the demondtration today. As a matter of fact, he has come up with a large number
of outstanding experimenta procedures for it aready, and he has the sort of back-ground in mathematics
that will give Vic Aboud the help he needs”

Whereupon Bill Osbourne launched into a semi-technica briefing on the sky hook, much of which |
had aready read in reports and other papers in the lab. However, Bill added his own brand of
enthusasm and advocacy of the sort that was not evident in the written materials. He was dso a bit more
venturesome in what he said. "It appears that we may have identified a whole new type of radiative
energy dthough we have not yet been able to build a detector to sense or mea-sure what the theoretica
equations tdl us must be there. Vic has worked out the equations describing this type of energy. Both



Dr. Mayan and Professor Korsnski have checked them over and found no place where our logic or
methodology is faulty. By proper definition of the fidd vectors, weve found it possble to apply
Maxwell's equations to predict the behavior of this new type of radigtion. But we have a lot of work to
do in this area. The potentids are mind-bog-gling, and we're certain to end up with a whole series of
completely new proprietary products. It's too early yet to be able to describe these products in any
detall. | don't want to give you the impression that we are working on a far-out project that has
no immediate gpplications in the dassica product mix of the com-pany, but we may have something
more than a mere lifting device here. If we do indeed have a new form of radiation, we should be able to
figure out how to di-rect and focus it. We might be able to transmit me-chanica power over grest
distances with no mechani-ca connections; this indudes the possihilities of energy beams that will push
or pull. Obvioudy, there will be many commercid gpplications. . "

"And military implications” Hayward Newcomb in-terjected.
"We recognize that, Hay," Osbourne told him.

"Why don't we go after some military R& D money to pay for this research? Why should we spend the
company's money on R&D that may eventudly benefit the Department of Defense when they've got
millions wait-ing to be put to use for this sort of thing?' Destry wanted to know.

"We want to control dl of the patent rights" Hay Newcomb pointed out. "'If we go to DOD too soon,
they'll dap government security on thiswhole thing and put out a security directive to the Department of
Com-merce that would prevent us from obtaining any pat-ents.”

"Beddes, the costs involved a this stage are very amdl,” Osbourne commented. "It's not as though we
were ready to go into direct product development as we're doing with the shot-dloying process. When
deve-opment toward a product begins to overshadow the re-search, we bring in development engineers
from the rel-evant corporate divisons to work with the people here.”

"That appears to be successtul,” Desdiry remarked. "Stone reports that he has very good reaionships
with your people.”

"l would like to keep this Sky hook work here as long as possble” Haden sad quietly. "Bill hasn't
men-tioned a lot of the implications of the work, probably because they would sound unbelievable.
Matter of fact, | don't even want to let the other divison vice-presi-dents know about it. Bob, you're in
on it because your divison will probably be working on the firg products. But, in any event, thisis to be
kept absolutely quiet and must not go beyond this room.”

Osbourne then turned the conference over to Vic who stepped to the chalkboard and began by
saying, "'l not bore you with dl of the mathematicad details”" He then proceeded to do o, quite unaware
of the fact that his corporate executive audience was probably un-acquainted with any mathematics
higher than college a-gebra, with the exception of Dr. Hayward Newcomb. Or the whole show may
have been for the benefit of Nencomb.

| could fallow Vic. It was a brilliant display of eru-dite mathematicd logic, and | learned a great ded
more about the Dynamics Systems project.

Vic thundered onward until he had to stop to catch his breath, and Bill brought him up short with, "I
think you can dl see that we appear to have developed a rea-sonably good theoretical foundetion for the
work. Thank you, Vic."

Vic started to give Bill a dirty look and opened his mouth as if to remark that he wasn't finished yet.
Then he shut his mouth, nodded formally to his audience, and sat down.

Osbourne got up and began, "I'd like to bring you dl up-to-date on what has happened in the past
few days here. Some of our highly speculative speculations no longer look quite as speculative . . " He
went on to describe what had happened on Thursday and Sunday. Then he invited everyone to come
down to the dynam-ics lab for a demongtration.



Carl was waiting with everything warmed up. | stepped in to give Carl a hand on the adjustments,
remarking to the corporate people, "I hope you dl redize this is drictly an experimentd
proof-of-principle de-vice. Anything that would be developed out of this in the form of a product would
be quite different . . ." Halden seemed to understand this. | am not sure that Destry or Sanatella did.

We put the sky hook through its paces, and it per-formed exactly as we predicted that it would.

"The unit is now seventy-six percent efident in con-version of input energy into energy required to
maintan its postion displaced from the verticd rest pos-tion,” | explained. "Carl, let's show them how
much control we've devel oped over the performance of this device. Let's give it enough energy to swing
it out to Sxty centimeters and hold it."

And we did.

Osbourne put in, "Were deveoping this quite rap-idly. Our cdculaions are very predictive. | think
our work will pass the Schwartzberg test.”

"What's that?' Sanatdla wanted to know.

"A smple test developed by Harry Schwartzberg at RCA many years ago,” Osbourne explained. "It
dates that the vdidity of a scienceisits aallity to predict.”

Grant Haden and Hay Newcomb were greatly ex-cited. | am not sure that Destry was impressed at
dl. It was Phil Sanatellawho asked, "Okay, so what dsewill it do?

| was greatly taken aback at this remark. "What you're seeing is the production of a force without a
re-action force or the expulson of mass. There is no other way that pendulum could be displaced from
its rest po-gition without . . ."

"S0?' Sanatdla interrupted. "It pushes itsdf. Will it push a load?"
"Probably."

"Then let's seeit do it!" Sanatella demanded. "It's no good if it can just push itsdf. It's got to be adle to
do ussful work . . ."

Bill stepped into the breach at this point. "Were not to that point yet, Phil. What we've managed to
accom-plish here ishighly unusud and completely new. There's no other device on Earth that will do this

"Doctor, | redize that this may be a sdentific miracle” Sanatdla said. "But I'd like to see it push a
box across the floor."

"I'm not sure that we are ready to do that sort of thing yet,” | put in. "Itll require that we retime the unit
and . . ."

But Bill Oshbourne acceded to Sanatella's stupid request. "Carl, grab that cardboard box over there
and gtick about twenty pounds of junk init."

Carl fired back, "Doctor, thetll change the charac-terigtics of the system, and it takes a long time to
retune this unit."

"Yes | know that, but let's just giveit atry to see what might be involved,” Osbourne replied. "Were
going to have to do something like this sooner or later. So let's treet it as an experiment.”

| helped Carl fill the box with assorted dectronic components and some of the damaged parts from
the previous sky hook unit. We both estimated that it weighed about twenty pounds. Carl set it on the
floor in front of the deenergized sky hook so that the front face of the unit was againg the side of the
box. "Bill, thisisn't going to work!" | warned.

"It may not. Uh, Grant and Hay, | want you to un-derstand tha the sky hook unit here wasn't
designed to push things. When we try to push the box, we will have changed the system and its reaction



timesand tun-ing . . ."
"l redlize that thisisjust an experiment,” Halden said.

| ran some quick caculations which Vic verified, but | could see that Aboud was upset, too. "Give me
about seventy-three wetts on the drive,”" | told Carl. "I'll try to keep an eye on the phasng here. Maybe
we can tune it as we come up to power."

Carl powered-up as Bill read off the check lig. But | couldnt get the phasng to adjust properly.
"Were way out in left fidd!”

"Try it anyway!" Osbourne told me.

"Okay, full power on the drive. I'l do my best to adjust phasing as we come up to full power . . ."
"Coming up!" Carl cdled. "Forty waitts . . . forty-five watts . . . fifty watts . . ."

Nothing happened. My phasing was getting com-pletely out of hand.

Then the sawtooth drive circuit went up in a cloud of smoke.



Chapter Nine

"Screwed by Murphy again!" Bill Osbourne re-marked.

| was about to say something alot more pithy.

"What do you mean?' Phil Sanatella snapped.

Bill aghed. "Phil, this experiment wasn't designed to do what we just tried.”

"Wdl, | don't see that it's anything except an inter-esting toy,” Sanatella griped. "l can't see a Ingle
mar-ket for it!"

"There int any market for this It's a test ingrument to prove out the foundations for lots of new
products,”" Osbourne tried to explain.

"Wdl, how soon will you have aworking product that | can get my teeth into?'

"That was not the purpose for bringing you dong, Phil," Grant Halden reminded him with considerably
more diplomacy than | was capable of mudering at that moment. | hoped that he would follow up as a
good manager should and have some very private words with this marketing jerk. The NEMECO
president turned to Bill. "In spite of the fact that something burned out, | understand perfectly that you
were trying to oblige Phil by attempting something that you weren't pre-pared to demondtrate. But | am
very encouraged by this work, Bill. | want you to keep it up.”

"Thank you, Grant."
"Bill, what's your next step?' Hay Newcomb wanted to know as Carl began tuming off eectronics.

"Hrg of dl, weve got to get on with the usud work of an experimenter: rebuilding equipment that
faled and andyzing why," the research director explained.

"As Trividity Number Fourteen says, 'Experience gained is directly proportiond to the amount of
equip-ment ruined.” Well get this working again in a matter of days. Then well make some more
measurements and either modify the sky hook so that it pushes loads or build another one that will."

"When do you think you might have a sky hook that will push loads?' Bob Destry wanted to know.

"We don't invent on schedule, Bob," Osbourne ex-plained carefully. "It could be weeks or it
could be months"

"What seems to be the basic problem with hitching it to loads?' Hay Newcomb wanted to know.

Vic stepped into the fray a this point. "The nature of the load changes the nature of the sysem." He
grabbed a pad of paper and began writing equations with Newcomb looking over his shoulder. The rest
of us stood around for a moment and tried not to look bored. But Newcomb was fallowing what Vic
was doing and was nodding his head and grunting in agreement as Vic's pendl flew across the paper.

After about aminute, Bill broke inwith, "Vic, why don't you continue to explain this to Hay up in the
con-ference room? Let's let Carl get busy deaning up and repairing things."

The corporate types left about thirty minutes later. Hay Newcomb was ether satidfied that Vic was on
top of the theoreticd reasons for the fallure of the sky hook to push the box of junk ... or he was
covering hislack of undergtanding of Vic's math.

| guess | looked completely defeated because Bill dapped me on the shoulder and said, "Mike, it dl
went beautifully!™

"But we shouldn't have tried the experiment that Sanatella suggested! One should never, never run a



demondtration experiment without testing it before-hand . . ."
" know thet!"
"Then why did you tdl us to go ahead?'

"Many reasons, most of them having to do with cor-porate palitics that you don't see from here in the
lab. . . but I'm involved in them every day at the Front Office” Osbourne explained. We were in the
quiet of my office now, and Osbourne lit up one of his inky brown cigarettes in his long holder. | didn't
have an ash tray in my office, but Osbourne didn't seem to care. Wdll, if the corporate research director
wanted to flick his cigarette ashes on the floor of my office, he was welcome to do it! "Ah, that's better!
Haden doesn't like people to smoke around him."

"Neither do I, but inthis case you're the boss,” | remarked quietly.
"l know. Sorry, but rank has some privileges, Mike."

"Can you clue me in to some of this corporate poli-tics?' | wanted to know. "I might not make a
complete ass of mysdf someday or hurt our work hereif | was briefed abit . . ."

"I thought most of it would be pretty obvious™ Os-bourne said. He took a blank sheet of quad-ruled
paper from a pad on my desk and proceeded to fold it origami style until he had manufactured himsdf an
ash tray. "Did you watch Grant Halden's face when he saw the sky hook swing out from the vertica ?'

"I was sort of busy watching my meters and the unit.”

"Haden was like a kid with a new toy! He may have to be a hard-nosed bottom-line executive to run
this company, make a profit, and pay a dividend to the stockholders. But ingde, the man is an incurable
ro-mantic. Do you know anything about his background?"

"Not very much,”" | admitted.

"He conies from a very old and wdl-off New Y ork family of lawyers, and he was the second son. He
got his B.AA. and M.A. from Yde in English literature with his graduate thess on the work of the
nineteenth-century romantic poets.”

"How did he ever get to be presdent of NEMECO?" | wanted to know.

"When his father died, mogt of the estate went to his older brother who was a lawyer, following in the
old man's footsteps. Naturdly, the older brother got the mgority of the estate because of the way he
worked things with Father. Haden discovered that he couldn't get much of a job with a specidty in
romantic English poetry. So he took what he had of his inheritance plus the consderable clout that he
couldn't help but inherit, and he went through Wharton, sometimes working when his cash ran low. He
got an M.B.A., his key to executive management ranks." Osbourne snuffed out his cigarette in his
origami ash tray, folded it up, and tossed it into my wastebasket. Blowing out his cigarette holder, he
replaced it in his shirt pocket and continued, "So weve got an unusud man running this company, and he
isdoing very wdl at it."

"l guess so!"

"Right now, Halden's mind is preoccupied about what he's going to do with the sky hook . . . which he
fully understands is a mgjor scientific breakthrough. He knows well get the bugs worked out! And Hay
Newcomb is congraiulating himsdf because the basc research policy he's dways championed is

beginning to pay off. Both of these men are on our sde, they are the top people in the company, and we
gave them encour-agement today."

"Yeeh, Bill, but I'm worried about Sanatdla,” | told him.
IIWI,V?I

"Phil Sanatdlaiis out for Phil Sanatella. In the long haul—or even over the short haul if he can figure
out some way to do it—he's out to scramble up the greasy pole of management and to hdl with who he



steps on or the company he happens to screw in the process. NEMECO's only a stepping stone to
further his career . . . and the only way heis going to further his career is not by success but by his track
record advancing through corporate ranks. When | was an &g pilot, weld run into his kind dl the time.
They've got beautiful re-sumes that appear they've redly got something onthebdl . . . until you look into
the companies and find out that these guys never redly did anything a dl. In fact, they go through a
company wresking havoc.” | stopped for amoment, then added, "Bdieve me, Bill, Sanatella doesn't give
adamn about us, and hell sde with anybody in the company who doesn't like Corpo-rate Research and
wants to economize by dishanding this operation.”

Bill Osbourne scratched his bushy moustache for a moment in reflection, then added, "Pretty shrewd
evd-uation, Mike. But | wouldn't worry about Sanatdlla. Both Halden and Newcomb knew good and
wdl that he was showing off. Sanatella didn't make any points here today."

"Maybe. Maybe nat." | tried to convince my boss. "But he's up in the front office. He can get the ear
of anybody in the company or its divisons because he's marketing manager. He's got a lot of clout. He
cdls the shots on how much of what can be sold to whom and when. The company treasurer and the
controller are going to listen to him, and they sgn the checks. And he obvioudy has some dout with the
divison managers like Destry who are adso bottom-line men.”

"l think you've put your finger on the man who should worry us mog," Bill Osbourne pointed out. "We
started this operation sharing some of Destry's plant space up in Trumbull even though he flaly opposed
a corporate research outfit because he wanted to control it himsdf. Destry came to us from Generd
Electric, and he's been thoroughly trained by GE. GE's R&D is di-vided among its divisons. Destry
knows the GE system works. He wants it implemented in NEMECO. Further-more, if it was, he would
get his percentage of the cur-rent corporate research budget to plow into his own di-vison's product
development work."

"But, Bill, he's got his engineer down here right now working on a new indudria process tha he's
gaing to take over in a couple of months.. . ."

"You don't understand the man,” Bill told me. "He wants to be the next president of NEMECO."
"That makes sense”

"But the ladder is blocked by Newcomb. The only way Destry can get to the presidency is to get
Newcomb out of theway . . ."

"And the best way to do that isto discredit New-comb's corporate research policy,” | added.

"More then that," Bill said. "If Destry can get Cor-porate Research discredited, it may dso affect
Grant Haden who has supported it . . . and it might mean that Halden would be eased out by the
Board."

"You know, Bill, from the externa appearance of NEMECO, | wouldn't guess that dl of this palitica
maneuwvering was going on. NEMECO gives the appear-ance of being such a dable, well-run
company.”

"It is stable and well-run, and the Board will see to it that it maintains that imege for the sake of the
security andygts™ Osbourne pointed out. "The corporate image in't there for the sake of customers,
they only care whether or not NEMECO products work. Theimage is there for the boys on Wal Street
who can make or break the stock of the company . . . and the mgority of the stock is hed by the
Cranmer family plus the ex-ecutives and employees of NEMECO." Osbourne got up and stretched.
"Rough day! Afternoon's just about shot to hdll, so it's not worth it for me to go back up to the Front
Office. Good time to go down to the chan-dler's and get those fittings for my boat ..."

"Yegh, I'm bushed, too,” | admitted. "I've been four solid days on that sky hook, and | can't face it
right now . . . not after what happened.”



"Take the rest of the day,” Bill told me. "And tomor-row, if you want."
"No, | don't need that much time. | have to buy acar.”

"Why don't you get Mac Roston to go with you?"

" don't want to take somebody away from their work here.”

"In astronomy, did you dways work an eight-hour day?'

"Wel, no, but . . "

"Mac was trained in Stuttgart and Wolfsburg,” Bill explained. "He runs Formula Vee cars as a hobby.
Mac knows every car lot between Greenwich and New Haven. Have a good time, and get a good
car!"

Mac Roston not only acquiesced to my request but seemed to thoroughly enjoy doing it. When it
came to automobiles, Mac Roston knew what he was about. He had the same involvement with cars
that | did with planes.

"I'd suggest a VW Bug if you can find a good one," Mac suggested as we tooled out on 1-95 toward
Milford where he knew of a"reasonably honest used car dedler.”

"How about mechanics that will work on them? I've had mechanicsin Arizonaflaly refuse to work on
any foreign car.”

"Jud bring it to the lab on Saturday.”
"That'sright! Y ou were trained in Wolfsburg.”
"And Stuttgart,” Mac reminded me.

We chatted as Mac drove, and he surprised me. His father was a top corporate executive in one of
the large multi-nationdl conglomerates headquartered in Green-wich. He was raised in Westport in an
environment of achievers . . . except that he found out he liked cars. Mac had turned down a chance to
go to Harvard. "I'm naot the type who likes to run people. | much prefer working with good machinery
and getting it to run right.”

"Yegh, Mac, but the world is run by people who run other people,” | pointed out.

"l don't want to run the world," Mac sad flaly. "Unlike alot of other people, | think the world's being
run better than it ever has been in higtory. I'm content to liveinit . . . Okay, here is a reasonably honest
lot. I've had fair dedlings with the Hungarian . . . not that heisany more honest than most other used car
sdes-men. Let's look for a Bug about 9x years old; they were the best that Wolfsburg ever turned out
for the Ameri-can market."

| left the Hungarian's used car lot driving a light green VW Bug with a sun roof. Furthermore, Mac got
Harry the Hungarian to agree to a conditiond sale pro-vided we did not put more than 100 miles on the
car. Mac could check it over completely and had a week inwhich to do it.

Mac didn't take that long. | bought him supper, and we spent the evening with the VW pulled into the
deliv-ery entrance a the back of the lab that just "happened” to be a double garage door a grade leve.
There just "hgppened” to be a hydraulic jack, a drip pan, and a few other necessities right there, too. |
recadled what Bill had said about binding the mouths of the kine who tread the grain.

Mac told me he didn't want to take chances because his reputation with me was riding on the line.
Actudly, | think he wanted to get that VW apart to find out for himsdf if it was redly as good as it
appeared to be.

It was. | learned a lot about my new car that night, and it pleased me because | don't like to ride
around in any piece of machinery of my own unless | am intimae with it. More than once, this
idiosyncracy has saved ny life



When | got back to Morse Manor, Ruth fretted that | hadn't gotten a good supper. She offered to
wam up left-overs, but | declined and munched on a couple of catmed cookies she had made that
evening.

Peter Wilding was excited about my VW. He drove an ancient Porsche that needed a lot of work.

"Do you think Mac Roston would be willing to work on my Porsche? It needs new brakes, and there's
something that goes clunk clunk when | down-shift from third to second,”

"Why don't you take it to a Porsche shop?' | wanted to know.

"Thieves and con artistsl Liard" Wilding exploded. "Why, the lagt time | took it in for work, do you
know what they did to me and what they charged me to do it?' This led to along and rambling diatribe
on how much it had cost for them not to fix it.

AsWilding rambled, | thought that Mac would know better than | about how to handle this Stuation.
Al-though we had spent the evening in the NEMECO Cor-porate Research Center Laboratories fixing
my car, and dthough | knew that there was no prohibition againg doing such athing aslong as it was not
done during working hours when somebody from the Front Office— say, the controlle—might happen
to drop by, | strong-ly doubted thet it would be okay for Mac to work on the car of a known indudrid
oy there.

With greet pride, | drove the Morse Manor lab car pool the following morning.

| found Wenddl Stone stting in my office making sketches on a couple of sheets of my quad-ruled
paper.

"l heard about yesterday,” Wenddl told mein his clipped nasd manner. "Got to thinking about it last
night. My eldest issue, Lowdl, knows more than | do about eectronics dthough he's only in high school.
Got his ham license. Gear dl over the place, and the roof covered with antennae. He suggested
something that might work . . ."

Wenddl Stone had absolutely no theoretica grasp of Osbourne's work, but he had an intuitive fed for
the sky hook concepts. He couldn't work the meth, but he could design things with a balpark fed for the
Sze, speed, and so forth.

He'd come up with a concept for automaticaly tun-ing the sysem for changing conditions What he
sketched out on my desk that morning was incredibly crude. He didn't specify the eectronic circuits, but
out-lined them by usng a functiond flow chart diagram. He didn't know what should go in each box to
make it do its job, but he certainly knew how to make his whole device operate. | didn't even know
what should go in-side some of the flow chart boxes, but | fdt sure that Carl would.

Badcdly, Wenddl's device was a feedback system that compared the desired characterigtics of the
sky hook againg the moment-by-moment actua operating conditions, and then proceeded to change the
operating vaues to bring the sky hook back into the desired range. It sounds complicated to describe in
words; the equations make it much smpler to understand.

"Wenddl, let's write this up as a patent disclosure, and I'll witnessit," | told him as | studied it. "Thisis
undoubtedly going to be one of the key aspects of get-ting sky hooks to work.”

"Only on one condition, in spite of what the ydlow-dog patent rights contract says" Wenddl
muttered.
"What's your condition?"

"The company gets the patent rights under the agreement we dl sgn when we come to work for this
pater-ndigtic outfit,” Stone explained. "Il get the usud hundred-dollar check so that there have been
tokens of vaue exchanged to make the contract binding. But | demand and | get the ribboned patent
document. It should be mine because | did it. The company has only the rightsto it.”

"Has there been some problem with thisin the past?' | wanted to know.



"Yes John Whiteside, the legd eagle in the Front Office who handles patent matters for NEMECO,
likes to frame the ribboned copies for his office wal."

"Thet sounds like an ego-trip."

"l agree.”

Wendd| and | worked over the concept for about an hour and then went back to the dynamics lab to
let Carl look it over. The technician suggested severd changes because of his specid expertise in

electronics. "Hdl, yes, itll work! Let me get a photocopy of this, and Il get busy with catdogs to figure
out what | can get that's dready built.”

Once Carl had his copy, we took the papers up to Len's office to discuss it. Vic and Tammy were
there. This gave us the opportunity to bring everyone but Bill up to date. Vic managed to get in his
early-morning licks.

"Where the hdl have you been?' Aboud wanted to know in no uncertain terms. "I've been looking 4l
over for you! | want you to hep Tammy run the numbers on the phasing matter."

"Weve been working on the phasing matter,” | re-ported. "It's not a matter of phasng at dl. Wenddl
came up with the answer a home lagt night.”

"You did?' Vic asked in dishdief, pointing at Stone.

"l did . . . with some help from Lowd|."

Vic snorted. "Rubber bands and staples agan?'

"Now, don't start with that sort of abias, Vic," Len warned him. "What have you got, Wendd|?*

We explained it. Tammy and Len nodded in under-standing as Wenddl and | presented the details. It
be-came patently obvious tha Vic did not beieve in the empirica approach. And it was aso obvious
that Wen-ddl Stone did not believe in the theoreticd approach. | could sense that there was very little
love logt between the vitriolic mathematician and the desiccated Vermont engineer. The thinking
processes of the two men were so enormoudy different that underdanding each other was dmost
impossble

"How in the world did you manage to come up with this concept, Wendd|? It's a brilliant piece of
work." Len told the engineer.

"Hattery will get you everywhere; keep taking.”
"Sarioudy, how do you manage to keep coming up with these eegant solutions to the complex
problems we aways run into around here?' the lab director wanted to know.

"Common sense plus alot of ESP."
"Come on, now! Extra-sensory perception?' Len asked with agrin.

"Nope. ESP dtands for exaggeration of sysem para-meters,” Wenddl explained. "It's a very useful
trick in development work. Ask yoursdlf such questions as, 'What happens if | make this part very big

. orveysmdl ... orveyfas ... or vy dow? When you take one part of a gadget and blow it
completely out of proportion, you can usudly get a good idea of whet to do and in what direction to
proceed. | just asked mysdf wha would happen if we wanted to build a sky hook that would push the
whole world."

"Oh, that's easy enough to do!" Aboud snapped. "Given enough time, we could move the world with
the sky hook hanginginthelab . . ."

"Maybein a couple of million years" Len pointed out. "But | see what you mean, Wendell. When you
make the load very large, it will dragticaly change the response time of the system. So you don't change
the phasing. Y ou change the driving frequency . . ."



Tammy squinted at the rough sketches. "Thisis sm-ple! | should be able to write a program for thisin
thirty minutes or less”

"But you're neglecting any possble Gl radiation effects” Vic objected. "Those fidd equations are not
easy to program!*
"We don't need fidd equations for this" Tammy told him. "We're working with an operating device,

and the Gl radiaion is something totaly theoreticd. We can't measure it. In fact, we can't even detect it.
If the equartions will work without the radiation terms, I'd rather use them because they're Smpler.”

"You mean you want to go back to the smple tran-sient theory that Osbourne worked out last year?"
Vic asked.

"If it works, why not?" Len put in.

"I'd expect that out of you!" Vic snapped at Len. "Wel, go ahead if you think it will speed things up.
Il work it through on the microcomputer usng the field equations.”

"Hold on, Vicd" Len put in quickly as Tammy started to object aswdl. "l can't let you monopolize the
micro for theoretical work when there's an urgent re-quirement that it be available for experimentd
design work!"

Vic got to hisfeet. "That microcomputer doesn't be-long to the laboratory department. It's mine!” He
tapped himsdf in the middle of his chest with his forefinger. "It was purchased for the use of my
theoretica department. | proposed getting the micro, and | came up with the judtification that resulted in
the purchase approva! I'm going into Tammy's office, 9t down at the termind, and run my fidd
equations for the design. Len, if you want to pull Tammy off my work and put her on lab work, that's
your privilege. She's on the lab payroll. But that microcomputer is herein the lab only because there isnt
room for it in my office up a corpo-rate headquarters. I'l let you know when | am finished usng it!"
With that, he stomped out the door.

Nobody sad anything. Tammy, Wenddl, and Len just sat there for a moment. Then Len quigly
re-marked, "Mike, will you let Tammy use your hand pro-grammable?"

"Sure! I'l even help her out because it's sometimes short on memory, and well have to resort to pencil
and paper recording of some data. Besides, I'm aso handy at programming it."

"Okay, well make do," the lab director said.
"Il give Carl a hand on the nuts-and-bolts end of things" Wenddl volunteered.

"Uh, Wenddll, | appreciate that, but can you do it without neglecting the shot-dloying project?' Len
asked. "Your paycheck comes over from Bob Destry's divison. If Destry ever suspects that you're
gpending time on some of our research programs here, Osbourne will have alot of explaining to do.”

"l can take care of my boss," Wenddl assured him. "I am making very good progress, the process is
work-ing well, and we are wdl ahead of schedule. In any event, Destry has other problems that are
keeping him occupied right now, so I'm the least of his worries be-cause I'm not adding to his G&A
expense over there with a desk, a drawing board, and dl the rest.”

"Okay, Wendell, please keep it that way," Len ad-vised him. He sighed. "Let's get to work."

Tammy and Wenddl got up to leave, but | remained seated and leaned across Len's desk. "Hey! |
don't ob-ject to having to use my hand programmable. But are you going to let Aboud get away with
what he just did? We could redly use the micro! It would speed things up enormoudy. But that's beside
the point. Aboud just walked dl over you on a matter that should be brought up to Bill Osbourne for a
decison. Aren't you going to cal Bill?"

"No, I'm not," Len Marshdl admitted.
"But why?'



"Who has the office next to Bill Osbourne at corpo-rate headquarters?’
"What do you mean?"

"l mean that Victor Aboud and | are supposedly both on the same levd of the Corporate Research
totem pole when you look at the organizationd chart,” Len went on to explain. His hands were quiglly
folded on the desk in front of him. "Aboud not only has Osbourne's ear, but also Hay Newcomb's
.. ..and Aboud has Newcomb convinced that Aboud is one hdl of a research scientist with his MIT
degrees and fancy footwork with mathematics a the chakboard.”

II&?I
"S0 Bill Osbourne is going to find out about this, probably when he comes down later today to see
how things are going. | won't go running to him like a little kid whose brother has taken candy away. I'll

wait for Bill to find out for himsdf and see that we did our best here to keep things working on a leved
ked in spite of it. In other words, I'm giving Aboud dl the rope he is cap-able of taking."

"Why are you giving him rope?" | wondered.

"Don't you know that the only thing you can count on in this world is change? This set-up isnt going to
last forever. As | sad, | will cooperate with Vic to the ut-most except for cooperating with hm toward

one god."
"Keep taking. | am beginning to get the picture.”

Len Marshdl looked a Wenddl Stone, Tammy Dud-ley, and mein turn. "I don't want Victor Aboud
to be my boss as the Director of Research someday.”



Chapter Ten

The intricacies of NEMECO corporate politics were no less complex than those of the various ag
avigion companies that |1 had flown for, and certainly different only in kind and not in degree from
academia and the astronomica observatories that dotted the mountains of the world. | wanted to ignore
these ins and outs of NE-MECO corporate politics and just do my job, but that was impossible.

Tammy and | spent the rest of that day plus haf of the next working with my programmable and a pad
of paper. | kept waiting for Bill Oshourne to show up, but he didn't. | worked out an excuse to cdl him
a corpo-rate headquarters to ask him a question about an equattion, but Helen, his secretary, told me
Oshourne wasin New York City.

That certainly blew a huge hole in Carl's rumor. Os-bourne was in New York City and Tammy
Dudley was stting right next to me crunching numbers on a com-puter.

Vic stuck his head into my office where we were working. "Arent you finished yet?' he asked.
"Thanksto you, no," | told him.

"Widl, I've got my data, and welve got to add some additiond equipment to Stone's glue-and-tape
systlem,” Vic reported smugly. "I want to check a couple of these figures with you.”

| looked up a him. "Vic, when we get some numbers to compare with yours, well do so. In the
meantime, please get the hdl out of here so that we can go back to work."

"l thought your approach was so Smple?'

"It would beif we had the microcomputer to work with."

"Wadl, I'm finished with it now, so you can go and useit if you need to." And he was gone.
Tammy sghed. "And just when we were ready to run some of these tabled!"

| looked at her. "We could rewrite this program, but it would take another couple of hours ... "

Tammy looked pensve, then said, "I think | can do it faster directly in machine language. Weve got an
aw-fully good assembler-editor program. Anyway, let's try! It's better than having to write everything
down every time we want to go around the loop in the feedback system again!”

We had missed lunch, and | fdt my blood sugar level going down. Tammy produced a box of cookies
from the lower drawer of her file cabinet, and we munched cookies while the microcomputer crunched
numbers.

It took us longer than we had figured. So we went home to Morse Manor in the car pool for dinner.
After-ward, | asked Tammy, "Are you game to go back to the lab?'

"Yes | won't be able to deep until welve run the program a couple of times and know that weve
de-bugged it."

Peter Wilding noticed the two of usleaving Morse Manor. "Two of you going out, eh?"
"Yes" Tanmy told him. And then she went on, "Going to a movie"

"Oh, redly? Can | get Ruth and join you?'

"No," | told him.

He looked at me over the top of his horn-rimmed glasses with ady amile "Have fun, kidd"

Tammy laughed as we drove away from Morse Manor in my VW. "And this is driving Wilding
ba-nanas!"



"Il bet you," | said, "that Peter Wilding will drive past the NEMECO lab in about an hour to see if my
car isthere . . . just checking. Of course, it won't be there.”

Tammy looked quickly at me and started to say somahing

| went on before she could speak, "Oh, don't worry! Il park it dongsde the equipment supply house
across the street after | drop you off ... just to make good our story. I'm aware of the fact that you
want to keep your relationship with me on a professond levd. | think | know why, so it doesn't bother
me. .. much. I'll respect your wishes, Tammy, because you've got reasons for them.”

"But, you . . ." she began, then fdl Slent.

| let her out in front of the lab. It was lit up because somebody was working there this evening. Then |
parked the VW in the darkened lot next to the supply house. | let mysdf into the lab and found out that
Mac Roston was working on Wilding's Porsche . . . but without Wilding's being present!

We got through the program, debugged it, and ran it twice with the same varidbles. Got the same
answer both times So we ran severd varigbles and got a handle on the parameters of the load
compensator system. After that, it was a matter of minutes until the micro-computer had it dl laid out for
us

"Beautiful!" | chortled as | looked over the print-out. "Carl should be able to begin putting this together
tomorrow morning. Nice piece of work, Tammy."

"You cartanly deserve some of the credit,” she said.
| put the hard copy print-out down. "Incidentdly, you should have bet with me; you would have won."
"What are you talking about?’

"Wilding isn't going to drive down here to check on us. Mac's working on Wilding's Porsche in the
bay right now. | never thought Mac would work on any car ex-cept one belonging to the lab gang.”

"Oh, Mac works on dmaogt anybody's car down here. Besides, | enjoyed fibbing to Wilding. He's
such a blus-tery old bumpkin who's far too nosy for his own good. It was fun to see his expresson when
| told him | was going out to a movie with you."

"It was anice cover, Tammy, but | didn't get my water hot over it." | sgned, pushed my chair back,
and got up to put the hard copy in the locked file for over-night security. Looking over my shoulder a
her, | told her, "Tammy, you're a sexy woman, but you don't have a socid life. You won't go out with
me, even though I've asked you."

"Once" Tammy reminded me. "And you forget that | asked you to check me out in your plane.”

"Yegh, but to be honest with you, | didn't pay too much attention becauseof . . . because of .
wel .. ."

"Because of the lab rumors?* she put in.
"Wdl, yes" | admitted.

Tammy got up, shut the door to my office, and came over to me. She looked up a me, put her ams
around my neck, and told me, "Mike, kissme"

So | did.

| put my heart into it and some body English as well. It was about a quarter of an inch off-center, but
we rec-tified that quickly. | was gentlewith her . .. very gentle

Shefindly buried her head on my shoulder and whis-pered, "I've been so afrad ..."
"Nothing to be afraid of . . . not now," | told her.
"You don't know . . ."



"Probably not. Maybe someday youll want to tdl me ... inyour own good time. There's no rush,
Tam."

"My God, it'sbeen solong . . . and you're so different and so careful.” She looked up a me. "Mike,
do you ever get angry, frustrated?’

"Sure | do. Who doesn't?"

"But you're not violent about it. | have never seen a man as angry as you a both Phil Sanatella and
Vic. | thought you were going to hit Vic."

Thiswoman had obvioudy seen far too much vio-lencein her life "Look, Tam, I'm alitleguy . . . and
alot of peopleinthe world try to push us smdl types around,” | explained, dthough | redly didn't think |
needed to. Anyway, it would serve to reinforce some things and maybe help give Tammy back her
confi-dence. "When | was thirteen and knew that | wasn't going to get any bigger, | got tired of being
pushed around. | went out for Tae Kwan Do, Korean self-defense. Good thing | was dill a rookie when
the guy who firg pushed me hard after that lived so | didn't get a mandaughter charge on my record.
Then | took up judo and karate because | had to temper my sdf-defense. So I've got a strong built-in
restraint againg anger accompanied by violence. . "

Tammy smiled . . gorgeoudly, lighting up the whole room. "Wel, Mike Cdl, you can forget the stories
of the rumor mongers. . ."

"l don't redlly pay too much atention to people who mong rumors. There are too many other things to
do."

"Quch asthis" | kissed her again.
The second time was even better . . . and longer . . . and much more ferven.

Shefindly broke it off and pushed back to ook up & me. It's refreshing to be with a woman who has
to look up a me. "You're impossible” she whispered.

"What do you mean?'
"Never mind. Do you know how difficult you're meking things for me?'
"| think s0."

"No, you don't. You couldnt." She sghed and disen-tangled hersdf from me with great reluctance.
"Mike, we'd better get back to Morse Manor, please. Things are ... Things are sort of getting out of
hand for me.. . . and it's not redly your fault . . . except for be-ing you . . ."

"Tammy, youll work it out . . . And I'll hdp you, if youll let me™

"Dear Mikel" She caressed my cheek. "You don't have the foggiest notion of what's involved. And |
can-not tdl you."

"However you want it, Tammy."

We went to the front door, and | cdled back to Mac on the intercom, "Hey, Mac, you ill working
on Wild-ing's car?"

His voice came back with the echoing resonance of the rear shop, ™Y eah, I'm about finished. Wilding
sad heldd pick it up in about fifteen minutes”

"Okay, Tammy and | are going back to Morse Manor. Lock up when you leave."

"Will do!"

| turned to Tammy. "You wait here. I'll get the car out of the lot across the street and bring it by."
Tammy looked uncomfortable. "I'm not afraid of the dark!"



"Wadl, I'd rather not have you waking into dark parking lots in the middle of Bridgeport a night,” |
told her.

| went out of the front door of the lab. The street was deserted. There wasn't a car moving. |
sauntered across, walked around the lab supply house to the lot, and started to unlock my Bug.

| heard a noise behind me. | didn't stop to think about it. | moved fast, turning as | did so.

There were two of them, and they were big. | don't remember what they looked like. It was too dark.
But they were coming at me.

Some people bdieve they can describe blow-by-blow what happensin a fight. | can't. In fact, | don't
even remember what | did. Tae Kwan Do was so thoroughly indoctrinated in my mind that | didn't have
to think about whet | did. That's one of its principles. Y ou don't have time to think.

| do recdl one of them saying, "That'shim!"

Then | was gtanding next to my VW and looking down at two big men who were sprawled on the
ground. One of them had a right am that was strangely bent. The other was ether bleeding or had
landed in a puddle of ail; in the darkness, | couldn't make out the color of the puddie.

My left forearm hurt where | had apparently warded off the swing of the cast-iron pipe that
now lay on the ground a my feet. | didn't think my arm was broken.

| wasn't even bresthing hard.

| unlocked the VW, dimbed in, started it, and drove across the street to park in front of the lab where
there was some light. | got out, rubbing my forearm which now had an ugly red bruise risng on it.

Tammy noticed it. "Mike, what happened?’

"Couple of goonstried to get mein the lot. They'll keep until the cops arrive.” | went right to the phone
and dided the police.

Tammy got cold, wet towels for the bruise, but it was 4ill hurting when the police showed up. | told
them what happened and went with them to the parking lot.

Both men were gone, and so was the cast-iron pipe.
"You been drinking, Sr?' one of the officers asked me

"Not at dl. I've been working at the NEMECO labs dl evening. Look a my aam here! And | know |
laid those two dobs out cold enough that they shouldn't be gone by now. It was only about fifteen
minutes ago . . ."

One of the officers was dhining his flaghlight around. "Well, they're gone now, but you were right.
Here's a puddle of blood. What did you do to them?'

"l don't know. They came a me, and | reacted. I'm black belt plus Tae Kwon Do," | explained.

"W, thet tdls the story. Not much we can do at this point. Let's go back over to the NEMECO lab
S0 you can answer afew questions for the report we have to file on this. How's your am? Need to go to
the hos-pitd?"

"It hurts, but it isn't broken. If it isn't better by to-morrow, I'll see a doctor.”

Tammy was upset. She was dmodt in tears as we sat there, answering questions for the two police
officers. They finished and one of them snapped the metd cover back over his report board as he
admonished me, "Mr. Call, Flagaff, Arizona, was probably awel-run town with a pistol-totin' sheriff to
keep law and order. But I'd suggest that you don't go doneinto any dark areasin this part of Bridgeport
a night. You were lucky . . ."

There was a knock on the front door. | got up, opened it, and saw Peter Wilding ganding there.
"Comein, Peter," | told him.



Wilding turned and waved to the taxi that was double-parked next to the police cruiser. The
cab sped off, its driver obvioudy anxious to get out of this part of town at this hour. Wilding looked a
the two police offi-cers. "What happened, Mike?'

"Couple of guystried to mug me across the street.”

The police officers were mildy interested in Wilding and asked him a few questions, requested
identification, then Ieft.

"You dl right? Can | drive you home?* Wilding asked.

"Arm hurts like hel, but | can make it okay," | told him. "Let me cdl Mac on the intercom and tdl him
you're watting up here. Hell drive your car around. | don't want you waking around outsde the lab.

Somebody might try to mug you, too."
Mac didn't answer the intercom.
Instead, he waked through the front door and handed Wilding the keys to the Porsche.

Tammy was very quiet on the way to Morse Manor. Once there, she ingsted on tending to my am . .
.and | didn't object because she was taking some of the hurt out of it. | tried to tdl her what had
happened, but kept running up againg the block of not remembering my every move.

"Tammy, | didn't go berserk or anything like that. It's like flying and having an emergency. | react
without thinking when emergencies happen.”

“"But you put them both out cold!™

"Apparently not as cold as | wanted. They were gone when | went back with the police fifteen minutes
later. | must be out of practice. But I'm damned sure | broke one guy's arm. I'm surprised that they could
get up and move out of there that quickly.”

"Maybe they didnt," she observed. "Maybe they had somebody waiting in a car nearby."

"Thet could be. | think | heard one of them say something like, "That's him!"" | stopped for a moment.
"Tammy, | wonder if they were after more than just mugging me and lifting my walet?"

"What do you mean?"

"l wonder if they were after me?"

"Therés no reason why they might want you," she pointed out.

| was bushed, and the reaction of the mugging had findly set in. | went up and went to bed.

My am hurt. | lay there in the dark for what seemed an intermingble time, unable to deep with my
throbbing arm. If | hadn't broken the radius, it was certainly badly bruised. | got up, went into the
bathroom, took two aspirin, came back to bed, turned out the light, and tried to get to deep.

All sorts of psychologicd fantasies were running through my mind. My memory played back what |
knew one of the goons said: "That's im!" They weren't out to mug just anybody in a darkened parking
lot. They were out to get somebody specific: mel Why? The sky hook? Who knew of it except the lab
gang and some people at the corporate offices? And why me?

| lay therein the dark, trying to puzzleit dl ouit.

| heard the door to my room open very quietly.

| couldn’t see who it was.

| didn't move, but | was ready, tensed and prepared.
Then | amdled the perfume.

"Tammy?' | whispered.



"Shhhh!"

There was arustle of a garment fdling to the floor.

Then she was there next to me, warm and soft. Her hair brushed across my face.

"Tanmy?Wh?. . "

"Do you have a compulsion to talk while making love?' she whispered.

"No, but . . ."

"Then be quiet so the others don't hear ud" She didn't whisper but blew the words softly into my ear.
"Look, I'm ..."

"I don't need to look. | can fed."

"Y ou change your mind? Why?'

"You turned me on, Mike! The way you handled yoursdf tonight did something to me! | liked that . . .
and | likethig"

| was not in top condition, but the fight had pumped mefull of adrendine and hyped me considerably.
It started dowly, carefully, gently. It was as though she were rdeasing years of pent-up emotions. But
she was responsive, eager, exdting, and enduring.

My arm didn't hurt a bit the rest of the night. But | redlly didn't have an opportunity to think about it.



Chapter Eleven

Len Marshdl sent me over to see his family physi-cian. My left forearm was not broken, but it was
badly bruised. The doctor prescribed fifty milligrams of meperidine to take a night if ordinary
acetamenophen, which | was to take during the day, didn't kill the pain. He aso prescribed some deepy
pills and told me to check back in three days if things hadn't improved.

| never had to use the deepy pills. And | took only one of the meperidine capsules.
Bill Oshourne was a the lab when | got back, and he wanted afull report.
"What do you make of it?" | asked him when | had wound it up.

Osbourne blew a cloud of smoke from one of his long brown cigarettes. "Park in front of the lab at
night after this, regardless of whether you think Wilding may come by to check you out. I'd rather that he
knows some of us are working late at night than to have you or any of the lab gang get mugged.”

"Do you redly think it was just an ordinary mugging, Bill?* | wondered. "After dl, one of those guys
sad, "That's him!™

Bill thought about that for a moment. "Mike, we've got the industrid espionage types spotted. Frank
Weldon, the controller, handles counter-intelligence quietly on the side. I'll report this to him, but I'm sure
that helll tdl me that it was just the usud sort of thing one can expect in this part of town at night . . ."

Apparently, | looked unconvinced, because the re-search director went on, "If 1 had any indication or
even the dightest suspicion that last night's incident was connected in any way with indudtrid espionage, |
would be the firg to tdl you because you deserve to know . . . especidly when you're involved.”

| Sghed and looked down at my sore arm. "Bill, if you say so . . ."

"I do. | would rather have you thinking about the sky hook than about indudrid spies. Now, |
understand that you and Tammy got it together last night . . ."

"Huh?' | looked up quickly a him, thinking that news travels very fast. Who had heard us?
"You got the load compensating syssem worked out.”

"Oh, yeah, we did! Sorry, | havent gotten it to Carl this moming yet because | had to go to see the
doctor."

"Wdl, Tammy did after showing it to me. Nice work."

"Thanks"

"How come it differs from the one Vic worked up?' Osbourne wanted to know.

"Tammy and | were usng your old trangent ap-proach.”

"We thought that was pretty wel out-dated. How come you used it?'

"It was easier to work out on my hand programma-ble.”

Bill didn't say anything for a moment. "Why didn't you use the microcomputer?*

"Vic has priority on it because it's part of his Andy-sis and Contracts department, and he wanted to
run out the desgn with the Gl rediation equations. So Tammy and | had to use my programmable
ingtead.”

Bill looked at the end of his cigarette sump, snuffed it out, and dropped the remains in the waste
basket. Blowing the smoke out his holder, he said, "Didn't you talk to Len about it?"



"Len was there when Vic preempted the microcom-puter.”

"I see . .."

"And | didn't want to make waves. Someday I'll have sufficient reason but | didn't think thiswasiit."
"Where did you learn dl the diplomacy, Mike?" Bill Osbourne asked rhetoricaly.

" save my violence for when | need it."

"Yeeh, | guess you do. Okay, I've approved the system that you and Tammy designed. Both Len
and | fed that it is closer to being in the ballpark than Vic's"

"I hope you don't tdl imthet . . "

"You let me worry about it. How long will it take you and Carl to put the load compensating system
to-gether so that the sky hook will push aload?!

| ran through some mentd caculations. | had ex-plicit fath in Carl's gbility, but 1 didn't know exactly
how long it would take. | findly made a guess. "We might have it ready by the middle of next week. It
might be sooner if we worked through the weekend again . . ."

"l won't ask you to do that. You worked dl last weekend and most of the nights this week. If you
think you might have it in operation by next Thursday, | want to ask Dr. Serge Korsinski and Dr. Ted
Mayan to come up."

"Good! | want to meet them!”
"You may not fed that way after you've tangled with Mayan!™

| didn't get to see Tammy except at lunchin the lab that day. It didn't make any difference; | had been
with her alot in the lagt twenty-four hours. She was working on some of Vic's suff, and | was trying to
steer clear of the Stuation with Vic.

Carl and | got busy on the load compensator, and things progressed dowly.

During lunch hour, | had to recount my encounter of the previous night in vivid detall. | have been
liberdly educated in the fine art of hangar flying by some of the best aeronautica raconteurs in the world:
American ag pilots. What else do you do when the wesather isfoul and you st around the hangar dl day?
"There | was, fla on my back, thirty feet above the cotton fied, noth-ing between me and the ground but
the farmer's daugh-ter . . ." | think that has come down through the dec-ades of aviation, being changed
from time to time depending on whether or not there was a war on a the time. | didn't tdl any outright
lies because that is consdered highly unethical by the Association of American Hangar Pilots. But one is
permitted to sretch the truth as far as one thinks one can without bresking some-thing. In any event, |
utilized my hangar flying training to its utmost and stuck inalot of violence. . . but | Ieft out the sex.

Tammy was very quiet that evening as the two of us sat donein the living room at Morse Manor. Carl
and Peter were doing the dishes, and Ruth was downgtairs in the cdllar.

"Want to go to amovie?' | asked her.

"No, Mike, not tonight. But thank you for asking."

"If it will make you fed any better, | can give you the old diche”
"Pardon me?'

"You know, the one where | say, ‘But | dill respect you!" "

After a moment's hesitation—I think it was difficult for her to redize that my sense of humor is
sometimes a little wacky—she laughed. Then, with mock serious-ness, she replied, "Oh, you don't know
how relieved | am to hear you say that!"

"I've never met anyone likeyou,” | told her.



"I have the same feding, Mike."
" haven' figured you out yet, but that doesn't bother me.”

"Someday, | hope that | can tdl you dl about it." She paused for a moment, then added, "Do you love
anyone, Mike?'
That was very surprigng. "Uh . . . Tammy, I'm not sure that | know what love redly is. I've

experienced puppy love as a teen-ager. But | haven't had anybody to ‘love for more than hdf my life
Jugt arplanes and as-tronomy. What about you?'

"I loved somebody once. It turned out that he wasn't areal man; he was a beast. But | loved him . . .
and it hurt a great ded. I'm not anxious to fdl in love again,”" she admitted oftly. "I like you, Mike, and |
enjoy being withyou . . ."

“I'm patient.”

"Oh, Mike, therere so many things that you don't know .. ."

We broke it off because Ruth came up from the base-ment. She was concerned about my arm. "Let
me see how it istonight, Mike. Doesiit ill hurt?"

"Alittle

"What did that doctor tdl you to do?'

"Take agpirin and cdl himin three days. Gave me some pain killersto use"

"That'swhat | thought! Y ou should soak it in epsom sdts. | found some in the basement.”
It helped. House mother Ruth played her role very wel.

But | fdt stupid as hdl stting in the kitchen with my left am soaking in a dishpanful of hot water and
ep-som sdts. Inconvenient.

Saturday morning, | just had to go flying. In the firg place, it helps keep a planein good running order
if itsflown at least thirty minutes a week at 75 percent power. Cleans the rust off the cylinder walls and
bails the water out of the engine ail. | crawled into my grungy old coverdls and headed for Sikorski
Memorid.

Wimpy Winfidd was in the hangar. "Gat the word you'd come aboard,” he told me, "so | stuck your
Cher-okee back in the corner there. Jake Stock raised hdl about it until 1 told him that this hangar was
my turf.”

"Gripes, Wimpy, I'll go rent atie-down. | don't want to get you in trouble,” | told him.

"Dont tie-down this plane outside . . . unless you want to end up with a pile of corroson. We got
plenty of room in here, and your Cherokee's a little bitty thing off in one corner,” Wimpy replied. "Tel
you wha might help, though. Jake Stock took up cigar amoking back in the days when dl hot pilots
chewed stogies when they flew . . . like Joe Foss and Curt LeMay. 'Win' abox of panatellas at a church
bazaar or some-thing, and tdl him you think he/d enjoy them more than you becuz you don't smoke ‘em.”

| got the message loud and clear.

| rolled Two To Tango out on the gpron in the wan sunlight of the hazy sky of Long Idand Sound.
The old girl wasfilthy. After the trip, there were cheese cracker crumbs, a couple of old paper cups, and
two empty soft drink cans in the cabin. | got her cleaned out. Then | borrowed some Stoddard solvent
from Wimpy, scrubbed the engine down, and got the accumulated grime off it. The leading edges of the
wings and hori-zonta stabilator were coated with a fine black scum where they had met the crudfilled
ar over Pennsyl-vaniaand New Y ork. So | washed her down, too.

Although NEMECO had its own fud storage and pumping fadlity for its aircraft, | fet it would be too
much to ask for some sort of arrangement for fud with Wimpy. So | went to the nearby FBO, plopped



down my gasoline credit card, and arranged for an account for 100-octane.
Tammy Dudley was waiting for me when | got back to the NEMECO hangar.
"Hight review for the Mile-High Club?' | asked her.
She amiled. "You promised to check me out in this bird."
"Thet | did. You current?’

Whereupon Tammy Dudley pulled out her walet and displayed her FAA commercid pilot's license
with in-strument rating, current second class medicd certifi-cate, FCC third class radiotelephone
operator's permit, and Connecticut pilot's license. She dso handed me her log book.

Damnif she didn't have more than 1,500 hours, some of it in heavy multiengine Suff like the Douglas
DC-3. That didn't surprise me; there are ill thousands of old Gooney Birds flgpping therr wings dong
the air-ways of the world.

She dso had a camera bag and two flight bags with her.
"Going somewhere?' | asked her.

"Marthas Vineyard,” she told me. "We can shoot the ILS approach up there. | need to get some
ingru-ment time. So | packed an overnight kit for you, too.”

"Y ou figure on saying overnight?*

"Weve been working pretty hard. We need the change. Ever been to Marthas Vineyard?'
"Nope. How are the grapes?’

"It's a pretty place. Youll likeit."

“If youlet meseeany of it. . ." | told her.

It was only about an hour's flight. | got her checked out in the Cherokee, but she checked me out on
flyingin the East Coast environment with its low vighility and high humidity. | was used to flying high in
the West. Tammy taught me to cruise about a thousand feet above the water in order to stay away from
the jet traffic between New Y ork and Boston.

We spent Saturday night in alittle old colonid type inn. It had a genuine festher bed. Fesather beds do
in-deed have a great ded to recommend them.

Thefog had rolled in overnight. Wefiled IFR for return to Bridgeport, and | took off under zero-zero
vighility conditions. | had filed for a more-or-less direct flight, but Center had their own ideas of where |
ought to go. So | cancded IFR, and cruised above the fog bank to Bridgeport, where the gunk had
burned off by the time we arrived.

| found that the trip, short asit had been, left me completely relaxed and feding Sx feet broad across
the shoulders. Turned out that Tammy was a good pilat. "You can fly the right seat with me any time you
want," | told her after she had shot a perfect ILS Runway 6 approach, not letting the instrument needles
drift a frac-tion off center during the approach.

As we got out of Two To Tango in front of the NEMECO hangar, we met Bob Destry and Phil
Sanatella about to go aboard the Aero Commander with Pete Ku-kowski .

"Hil" Dediry cdled out. "Your plane, Mike?"
"Y egh. Where you headed?"

"RAttdourgh. Mill Controls Divison joint marketing conference with Mill Equipment Divison tomorrow
moming,” Sanatella remarked. "Whered you fly to?"

"Oh, we just went up to the Vineyard on a Sght-seeing flight,” Tammy put in. Well, she was right, even
though it sounded like we'd been out for a couple of hours or so.



| pushed Two To Tango over to the corner of the apron and Ieft it there. "Let's not unload quite yet,”
| remarked to Tammy. "Wait until they've gone. Let's go to Mamas and have some lunch.”

The Aero Commander was gone by the time we got back.

Carl and | got wdl dong on the sky hook on Mon-day uniil Vic dropped by to see what was going
on. "That doesn't ook right,” he said as he checked the equipment. He went over and looked in Carl's
lab note-book. "What are you two building here?'

"Theload compensator circuit,” Carl told him. I kept my mouth shut.

"Thisisnt the sysem | designed!" Vic complained.

" don't know anything about that, Vic. It's the one Len said for us to put together.”
"What about this, Mike? Who changed my desgn?'

"Itisnt your design,” | told him flatly.

"What?

“Like Carl told you, Bill and Len told us to build this one ..."

Vic growled severa phrases in Arabic that | did not understand. He started to storm out of the
dynamics lab, then stopped short and turned to me. "Mike, did you and Tammy enjoy Saturday night a
Marthas Vine-yard?' And without another word, he |€ft.

Carl looked & me. There was a certain amount of admiration as well as envy in his expression.

"Now, how do these rumors get started?" | asked no-body in particular..

" don't know," Carl remarked, "but it's a good one, Mike! If it's true, | want to find out what you've
got thet | ain't got!"

| decided to joke my way out of it. "Sex gppedl! She likes them gx feet tal and built accordingly!”

Cal laughed, and | hoped that it would be the end of that.

How did Vic know?

Osbourne checked in later in the day. "Going to make Thursday?!

"Should have it cooking tomorrow, boss," Carl remarked.

"No troubles foreseen unlessit doesn't pass the smoke test,” | added.

"Good! Mike, let's go up to Tammy's office. | want to check something with you."

Once in Tammy's office with the two of us, Bill closed the door, turned to me, and asked, "Did you
two go to Marthas Vineyard over the weekend?'

Tammy amost came unglued. But | 1ooked Osbourne sraight in the eye and softly told him, "Doctor,
what we do with our private livesis none of your bus-ness.

"l thought s0." He sat down on a corner of Tammy's desk and told us, "Look, | redly don't care who
does what to whom outside this lab. But, for God's sake, don't make the mistake of being obvious in
front of cor-porate headquarters types. | don't mean to intrude in your private affars, but sometimes they
might have im-plications that affect dl of usin Corporate Research. End of lecture.”

"Bill, who told you this? | want to find out where such a rumor could get started,” | snapped. If |
sound-ed alittle angry, | was. But not for the reason | hoped Osbourne would expect.

"Never mind."

"Dr. Osbourne,” Tammy put in, vexed. "I want to know who's spreading ugly rumors involving



The research director Sghed. "Herée's the way | got it. Sanatdla and Destry were on the NEMECO
ramp when the two of you landed yesterday . . ."

"Yeah, | remember them when we landed. Tammy asked me to check her out in my Cherokee. So
we went up the Sound to Martha's Vineyard," | explained.

"Sanatella went over to look indde your ship while you two went for lunch. Clams he saw overnight
bags in the back seat. He caled Vic this morming from Ritts-burgh to have Vic check some marketing
numbers for him, and he told Vic. Vic—out of no mdice on his part, mind you, but recognizing the
possibilities—told me, as he should have"

Tammy put her face in her hands. | just Sghed.

"As | told you, | don't care,” Osbourne went on. "Purdy crcumdantid evidence insofar as I'm
concerned. Ugly rumor passed dong by a man who's going up the ladder by running over people with
his track shoes on. But Destry's a prude and Sanaellds a snesk. Both of them are on the make.
Sanatdla now has ajuicy tidbit on you, Mike, and hell useit if he can at the most ingppropriate time for
you and with the best timing for him. | don't know when and where such an occasion will take place.
Now, | don't careif you two are desgping with each other or not. And you don't have to tdl me. Frankly,
however, | would be very surprised if you were not. Youre both young, and neither of you are
unattractive. Y ou've got plenty of opportunities. | would worry if ether of you didn't have a private sex
life of some sort because nearly dl creative people have exceedingly srong sex drives . . . mysdf
included, by the way."

Osbourne gat up. "Look, you are both adults. But | want to point out something to you. Thisis a
paterndis-tic company. It has along history of being run by straight-laced New England Puritan types.
We may have aromantic as president right now, but it won't a-ways be that way. There are 4ill a lot of
Puritans in corporate headquarters. Some of them are out to get Halden. Some of them are out to get
whatever they can get. Some of them are out to hoist themselves up the ladder, usng whatever means
they've got at hand to do it. And some of them do not like Corporate Research. If we get in a crunch, if
we get into a cash flow bind, or if the country goes into a mgor recession, Corporate Research will be
the fird to go. But, being a paterndis-tic company, NEMECO will find jobsin other divisons for most of
the people here . . . except those whose mord integrity is suspect ... in spite of the fact that hardly
anybody at corporate headquarters is lily white in that regard. They've managed to cover it up. B,
please. Be as discreet asyoucan . . "

| didn't say anything. Neither did Tammy.
"That'sdl," Bill added.

"FHne Now, let me ask you something e | put in. "Do you want Carl and | to continue building our
verson of the load compensator circuits, or do we build Vic's?!

"What were my indructions to you?"
"Build the Tammy-and-Mike verson.”
"So? Carry on! Vicismy problem.”
"That's what you think!" | told him.



Chapter Twelve

We decided on a twenty-kilogram load for the sky hook to push, this being the same weght as the
unit. We aso had to sdect the dimensons, so we made it one meter long. Mac hogged a bar of
three-inch-diameter sted down to a diameter of about two and a quarter inches on the lathe and
mounted two supports fore and aft. This permitted us to hang it as a bdlistic pendulum directly in front of
the sky hook.

We dso had him build a load conggting of a twenty-kilo sted load two meters long, and it was a
willowy rod a little over an inch in diameter. And he made a forty-kilo rod load one meter long. The
purpose of the three loads of differing weights and dimensions was to give us some handle on the vdidity
of the equations we had used.

Insofar as the sky hook was concerned, the charac-teristics of the load that should theoretically affect
it were a combination of mass and dimensions.

By Wednesday afternoon, we had the twenty-kilo meter rod hung in front of the sky hook with its rear
face just touching the front face of the drive. The fol-lowing morning, with Wendell Stone's help, we set
up avery smple position-measuring system congsting of a photocell on the load looking a a light source
dong the thrugt axis of the pendulum system. As the position of the pendulum changed, the output of the
photocell changed because of the inverse-square law reaing to the amount of light it saw from the
fixed-pogtion light. As a measurement system, it didn't have any direct me-chanicad connection to the
experiment and it was ex-tremely accurate, the output of the photocell being proproportiona to the
postion of the unit. We could swing the pendulum system by hand and waich the dectric output of the
photocell write a Sne wave on a recording oscilograph.

Even Vic had to admit that it was eegant.

| met Dr. Ted Mayan in amost unusud way. | was flat on my back undernesth the sky hook meking a
fi-nd adjustment of the photocell when | heard somebody say, "Y ou're right, Bill! If it doesn't work, you
can probably sl it to Hollywood for their next science-fantasy epic!”

| looked up to see a heavy-set man in hisfifties sporting a short crew cut—a rarity in those days—and
brandishing with great arrogance a cigarette holder that was even longer than Bill Osbourne's. | ralled
out from under the sky hook and was about to throw this out-sider out when | saw Bill standing behind
him.

Cal cdled out, "Hi, Dr. Mayan!"

Tha was my formd introduction to one of the most amazing men | have ever met. | shook hands
tentatively with him and found my hand in a powerful grip.

"Does Mike stand for Michadl or Micro?' Mayan asked me. "If it's Michael, it means 'you are
like God.""

"Doctor, I'll let you figure that one out for yoursdlf if | don't set fire to a bush firgt," | shot back with a
grin, not redly knowing how to handle this obvioudy ego-powerful man about whom Len had warned
me

Len's waning had been smple "Never get into an argument with Mayan and grant him his initid
assump-tion; hell end up leading you down the garden path urHil you mug logicdly agree with
something that is to-taly ridiculoud™

Bill gave Mayan a quick brigfing, adding, "Il give you the ful trestment when Serge gets here”



"Whatever you wish. I'm on your time now." The big men turned back to me. "Since youre an
astronomer, how do you think this work will eventudly affect your discipline?'

"I'm not redly sure, Doctor,” | told him. "If there redly is Gl radiation and the fourth or inertid fied,
itll creste problems for the rdativigs™

"That's putting it mildly! See here, have you worked through the equations as gpplied to the indabilities
of satdllite orbits?’

"That's morein Vic'sling" | admitted. "l was drictly an observationa planetary astronomer.”

We adjourned to the conference room. Within a few minutes, we were joined by Professor Serge
Koranski who turned out to be a very impressive looking man, partly bald, with a definite Savic accent
and avery proud bearing. But his noble looks betrayed a very per-sonable and cultured manner. "Wel!
A digtinct plea-sure to meet you, Dr. Cdl. Bill has told me a great ded about you!"

"Jud plan Migter Cdll, Professor,” | corrected him.

"In view of what Bill says you have managed to ac-complish with the sky hook in the past few weeks,
| rather suspect that either Dr. Mayan or | can correct that stuation in due course of time. Tdl me How
did you happen to come up with thiswhalidic gpproach to load impedance matching?'

" didnt. It was Wendell Stone, the engineer from the Mill Equipment Divison who's working over
here getting the shat-dloying process ready to go ortling™ 1 confessed. "I'm just an experimentdi,
gentlemen. Vic handles the theory and the math.”

"From whet 1've heard, you're bdittling yoursdlf,” Mayan broke in. "Didnt you stop Aboud cold on
the load matching metter?"

"Not redly. It's pretty hard to stop Vic. He just bull-dozes ahead and gets his way no matter what you
do."

Mayan roared. Even Bill Osbourne laughed at this Korsinski smiled knowingly.

At that point, Vic showed up in the figurative cloud of dust. "Sorry! | forgot that we had this medting
thismorning!" he said, trying to be apologetic.

"That's dl right,” Korsnski told him. "Well manage to get it out of your hide in some fashion today,
Vic"

Len dso showed up with Vic. The conference room door was closed. And | found mysdf in an
intdlectudly exhaudting activity. Bill and Vic got up and gave a gen-erd briefing of what had happened in
the ladt thirty days. But these two academicians were not from the typicd mold. They were red thinkers,
teachers, and searchers, each in his own individudistic way.

Mayan was an incredibly intdligent physicist with a broad spectrum of knowledge outside his own
fidd of expertise. He was one of the best generdids I've ever ninto.

Korgnski, on the other hand, had a very thorough and in-depth knowledge of modern physics. Hed
made the origind attack on Bill's fird NYAS paper, pointing out some serious discrepancies in the
rationae, logic, and mathematics. Korsinski didn't attack now; he com-mented. He behaved smply as a
cdasscdly educated scientis would be expected to behave, searching for in-consgencies and
demanding complete derivations and logical rationdes for every step. "I am convinced that you are
correct,” he mentioned in his mannered voice a one point, "but we must approach this properly
accord-ing to the well-established and long-used scientific method. It will not withstand peer review
otherwise” He exhibited no advocacy a any point, but he did display an astounding depth of
understanding of the inter-nd palitics of the scientific community.

"We mug be very careful,” Koranski pointed out during an argument over a minor point in the
congruc-tion and interpretation of one of Vic's fidd equations, "thet we do not directly negeate any of the



current be-liefs of the rdativigs or the particle physicists because they are firmly in control of the
publications and of the peer review process. While it is entirdy posshble that your hypothesis will
probably reveal many new aspects to subnucdlear physics, the data mugt be presented in such a manner
that these specidigts can eadly adjust ther own beliefs and findings to live more comfortably with your
hypotheses than with the ones they are pres-ently enmeshed in.”

"Serge, if Bill and his people have a working experi-menta demondration in the laboratory, the
stientific community's going to have to St up and take notice" Mayan objected. "Theyll have one hdl of
atime wishing away Bill's theories when anybody can buy an oper ating sky hook!"

"No, they will ignore it and think it will eventualy go away . . . which is precisgly the reverse of what
will actudly happen,” the Stevens professor pointed out. "In ten years, we will see the next generation
coming aong and presenting their scientific papers on it because the Old Guard will have retired by then.
Right now, the Guard is tting there with tenure . . ."

"Bdoney!" Mayan exploded. "I've got tenure, and I'll put up one hdl of a fight over this. Serge, I'll be
teaching this a the freshman leve during the next aca-demic year becaue Il have to ... judt as my ndde
predecessors had to drop teaching vacuum-tube elec-tronics because the students were walking around
be-tween classes with transgstor radios held to their ears.”

" hadn't expected to get to this subject this early in the game," Bill Osbourne remarked. "Our firg job
isto make aworking product; then we can afford the luxury of scientific acceptance.”

"Ah, but, Bill," Korsnski pointed out, "a trip to Stockholm would undoubtedly be viewed by your
mar-keting people as outstanding publicity that is otherwise unobtainable at any price!™

"If the Stockholm trip happens at dl," Mayan ob-served, "l bdieveitll be the fird time that the Nobel
Prize has gone to investigators from an indudrid re-search organization snce Bardeen, Brattain, and
Shock-ley wonitin 1956 ..."

"l had in mind," Osbourne mused, "that we'd make our work known by means of a tour de force that
no-body could ignore and that would result in the total in-ability of the government to dassfy our work.
That's why | brought Mike aboard. In addition to being a good astronomer and an even better
experimentdid, he's a pilot. When Mike lands on Mars in a space vehide driven by a sky hook, itll be
vay hard to ignore or dlassfy our work."

"Have you discussed thiswith your management yet?' Mayan wanted to know.
"Of course not."
"Good! | like the idea! It has shock vaue Itll unduff a lot of guffed shirts and unscrew the

inscrutable” Mayan said with a grandiose gesture. "I'll enjoy watch-ing some of my esteemed colleagues
getting their noses rubbed in it!"

"I believe you are being a bit harsh on our esteemed colleagues,” Korsinski pointed out quietly.

" don't doubt for a second that Bill and his crew here can manage to pick up enough surplus NASA
and Air Force equipment to build the basic vehicle. | have a graduate student, George Rockledge, who
wanders around the surplus yards between Boston and Washing-ton buying and swapping bits of space
hardware. And ther€'s a surprisng amount of it available! George once managed to collect enough parts
to assemble a complete Titan-1 ICBM . . . except for the nuclear materids for the warhead . . "

"Do you have his address?" Bill wanted to know.

"Not with me. I'll cdl you and giveit to you. But he may not be available; I'm never certain when he's
gaing to be in class. He disappeared for about three weeks a short time ago. The CIA brought him
back. Seems he was dickering with a Middle Eastern netion for that Titan-l missle before the CIA
stepped in”

"l won't trust my lifeto a piece of surplus gear,” | interjected. "We can probably get by with standard



gen-ed aviaion equipment in most cases. After dl, it's not going to be a very long flight . . . about
twenty daysif we boost a one-tenth gee.”

"And how do you propose to provide energy for your space vehide?' Korsanski asked, directing his
question mainly at Bill Osbourne.

But | answered. "Probably the superbattery weve got under development here.”
"Oh, that! Do you redly believe it will be ade-quate?" the professor went on.

Mayan was working with a pocket calculator. "I fig-ure about thirty-two million kilowatts, assuming a
thousand kilogram vehide mass and an eghty percent effi-ciency.”

Osbourne and Vic immediady brought out pocket caculators. "Y ou're close” Bill told him.

"Check your numbers again!" Mayan fired back. "Y ou dways had a tendency to get doppy with your
numbers as a graduate student!™

"That's thirty-two gigawats" | pointed out. "Think we can stedl anudear reactor from somebody?*

Len looked confused. "What are you taking about? We've got a space drive. Once it's working, there
are plenty of energy sources for it."

Koranski went to the chalkboard and began to write the balidic and acceeration formulas and the
basc en-ergy equations. "Mike assumed a constant-boost flight at an acceleration of one-tenth of a gee
or zero point nine eght meters per second squared. Let's figure that the distance is roughly a hundred
million kilometers— athough the distance to Mars is about fifty million kilo-meters a oppostion, you
might not want to wait around as long as twenty-six months. Work out the energy change required. Any
of my undergraduates could do it."

"Oh, cripes, yed Of course!” Len smacked his fore-head.

"It will therefore require that you supply about three point two times ten to the ninth watts of energy to
goto Mars. . . and the same to get back,” Koranski said, nodding at the equations on the board.

Mayan squinted through his rimless glasses. "Going to Mars with a space driveisanoblegad . . . and
the pun was intended. Len, how's it coming in the superbattery department? Have you achieved three
million joules per kilogram of battery weight yet?'

"Not anywhere near it, Doctor. Weve got to solve the eectrode disntegration problem at the high
temper-atures generated by the discharge rates. We might be able to get about two meggoules per
kilogram.”

"Okay, then how about low-earth orbit instead? That's less energy,” | remarked. | saw the Mars trip
gaing down the drain because every one of us had been so engrossed in the sky hook itsdf that we
forgot that it would need a very long extension cord.

Vic looked up from his calculator. "Three mega-joules per kilogram of mass placed in a two hundred
kilometer orbit," he announced.

Oshourne was shocked. "We can't even make a unit that will lift itsdlf plusits energy source . . . much
less any payload!”
"That's why rockets are used,” Mayan pointed out.

"l don't see what you mean, Ted? A rocket has to throw awvay mass," Osbourne said.

"True, but in order to get the energy dendity re-quired,” Mayan explained, "you mugt work at very high
temperatures. Batteries that work at, say, two seventy-three degrees Kelvin have a lot less energy per
kilogram because that energy comes from the bresking of chemi-cd bonds. At higher temperatures,
there is more energy available because you break more bonds quicker. Thisis why chemica combustion
is used in rocket engines, and a the highes possble pressures and temperatures. Nuclear rocket



engines would have been better because of the higher temperatures possible.”

"Do you mean we're going to have to go nuclear in order to get the energy dengties required?’ Len
won-dered. "Mike, do you have any lead underwear?"

"Forget nuclear!” | snapped. "Even if we wanted to go that route, | don't think anybody in this room
could pull enough grings to get the materias.”

Osbourne looked whipped. "It sounded like such a great idea”
"Itid" Mayan said.

"Why did | let you two in the door this moming?' the research director asked. It was drictly a
rhetorica question.

"Because you hired us to keep you honest, Bill," Korsinski told him smoothly.

"All right! We're paying, top dollar herel Anybody got any bright ideas where we might get the
energy, even for alimited misson of low-earth orbit?" Os-bourne suddenly asked.

"Magic," Mayan suggested.
"I'm paying for brilliance, not humor,” Osbourne said.
"I meen whet | sad,” Dr. Ted Mayan retorted.

"How is magic going to give us enough energy den-sity to get enough lift out of the sky hook?' Vic
re-marked.

Liftt Wingsl Flying!

| stood up. "Gentlemen, we may have an answer. Were thinking in rocket terms lifting something
draight up againg gravity. We don't need to take that gpproach.”

"What are you suggesting, Mike?' Osbourne wanted to know.
"That we dont try to lift something into space. Let's try flying into space!™
There was dead slence in the conference room. | could dmost hear the thinking going on.

"Look," | added, "the service caling on my little Cherokee is ningteen thousand feet. | cant fly it any
higher than that for one smple reason: the internd combustion engine that turns the prop that provides
the thrust has lost so much power at that dtitude there is no excess power avalable to continue making
the arrplane climb. If | had an engine that could put out a constant hundred horsepower regardless of
dtitude or ar dens-ity, there are only two things that would limit how high | could go: one, the speed of
sound, and two, mysdf. Unless | could get aful pressure suit, I'm limited to about forty-five thousand
feat with afull pressure oxy-gen system; above thet dtitude, | need a pressure suit. My arcraft probably
has a limiting Mach number of about seventy-five percent of the speed of sound, and just above g4l
which is Sxty-five indicated airgpeed, | would probably get to ... Vic, gmmeyour cdcula-tor!"

"Never mind! | figured it. Your bird would reach about ningty-five thousand feet before it ran into its
limiting Mach number.”

"See what | mean? | just happened to choose my plane because I'm familiar with the numbers. But, if
you were to take, say, a high performance salplane with a low wing loading and low ddling speed and
give it about a hundred horsepower thrust all the way to space, you could fly it into orbit, neglecting
heating ef-fects. If we built one with a very low wing loading, we could probably even keep the
temperatures down below two hundred Celsus . . . which means duminum con-gruction.” | looked
around. There were a couple of doubting faces—Len Marshdl and Serge Korainski. Neither flew. But
Mayan probably didn't fly either, yet he seemed ecdtatic, but that could probably be due to his sheer
enthusaam for this project in the firg place.

"Hundred horsepower, huh?' Osbourne was musng, pulling a his moustache. "Len, that could be



done with two hundred kilograms of superbattery, couldn't it?"
"Depends on how long you need the energy.”

"Gentlemen,” Mayan intoned as though he were de-livering a lecture in his class on the philasophy of
sci-ence, "new propulsion systems usudly require a new approach to ther use. One mud take a fresh
look a methods of gpplication. That's what we have just done. We cannot possibly gpply the concepts
of rocket flight into orbit with the sky hook. The sky hook requires a source of dectricd energy. The
only such source with adequate energy dendty to permit the verticd takeoff rocket approach is
magnetohydrodynamic power gener-ation, which is a complex and heavy technology at the moment. The
obvious answer is Mike Cdl's. Hy into space a constant indicated airspeed, usng the atmo-sphere
ingtead of fighting it as drag force or neglecting it entirely.”

"What we're looking for is a sailplane powered by the sky hook," Bill Osbourne mused. "When | was
inthe Air Force, Kdly Johnson a Lockheed solved a amilar problem that way: He designed and built a
veary high-performance jet-powered sallplane. We cdled it the U-2. Okay, we may not have the energy
sources to go directly to Mars, Mike, but we can sure get you into orbit!"

Vic was squirming. "'l want to go run some numbers on this. It's a whole new bal game. Not that |
disrust your balpark figures, Mike. You're damned good & that sort of thing. But | want to add
the decimal points”" Coming from Vic Aboud, that was extremey high praise indeed.

We adjourned to the dynamics lab while Vic disap-peared in the direction of Tammy's office and the
com-puter termind.

Carl was ready. | made a couple of excuses. "Dr. Mayan, Dr. Korsinski, last week . . ."

"l detest such formdity between colleagues,” Mayan broke in. "It's alot easier if you just cdl me Ted.
Time we were on a fird name bass, Mike. And you're bright-er than most of the Ph.D.s being turned
out these days. I'm certainly going to do something . . ."

"Uh, thank you, Ted." | fdt very uncomfortable being on afirs name basis. | had been too thoroughly
indoctrinated by years in academia. "Anyway, as | was about to say, don't expect success here today.
We ran something like this last week and it didn't pass the smoke test. Now | think weve got it solved.
At any rate, thisis a pure and Smple experiment . . "

"We are wd| aware of experimenta success ratios, Mike" Koranski said. "It would indeed make my
life easier if dl experiments succeeded. Tdl me what you're doing here ..."

Between Bill and mysdf, we explained the sky hook set-up to the two consultants. We told them of
the ser-endipitous migteke that Carl had made in building the phasing coil. And | explained the load
compensaing circuit and why it was needed. "Firg thing well try this morming isjust to show you that we
did achieve a rather Sgnificant breakthrough last week. Well run the sky hook without a load. Reedy,
Cal?'

"Ready, Mike."

Carl had pulled the firgt load rod away from the sky hook and fastened it up againg the wal where the
sky hook would not push onit.

"Okay, let's repeat our twenty-watt experiment.”

Thistime, it was done with Wendd| Stoné's photocdll light intengty measurement system working into
a re-cording oscillograph. Carl and | had the settings well under control now. We went through our
check lig, got powered-up and stood back while the sky hook displaced its entire length from
the vertical rest pogtion . . . and stayed there.

| thought that Dr. Ted Mayan was going to suffer a seizure, he got so excited. He was down on his
hands and knees, passing his hands around and under the unit, checking for air jets. Professor Serge
Koranski just waked around and around it, looking carefully.



It was Korsinski who findly spoke. "I believe that this is one of the sgnificant experiments in physics
of this century. Thereis no doubt about it. The device is producing a congtant force of some sort that is
holding it displaced from the verticd. | see no trace of magnets, ar jets, or anything that might lead
anyone to dam fraud. However, Bill, | would suggest that you indadl some magnetometer sensors a
critical places around the unit to prove thet there is no displacement caused by dectromagnetic forces. |
will run an analys's on where you should place them so that it will be most convinc-ing.”

Then we tried the twenty-kilogram load. "Thisis the untried experiment, gentlemen,” | remarked. "If it
works, it means that the sky hook will do useful work."

We went through the check-out on this one very carefully. We knew more or less what the phasing
should be and what sort of power settings we should have. Again, because | was dightly unsure of
precisdy what we were working with, | started out at very low power . . . about five watts.

"Gently, gently!" | admonished Carl as we brought the power up. "How's the compensator doing?'
"Beautifully! But something's skewing the drive wave shape!™
"That's the compensator adjugting for the reaction forces,” Osbourne observed.

"Four watts should just about move it ..." | said. "Okay, were adjusting into resonance here . . .
com-ing in fast . . . Hold it! Cut her back to two watts!"

The sky hook plus load was now hanging out dmost as far asit had dl by itsdf with twenty-five watts
on the drive.

"Son of agun!" | erupted as | looked at it. "It works better when it's pushing a load!"
"Sure you want to go only as far as orbit?' Ted Mayan asked.



Chapter Thirteen

The sky hook turned out to be weird. It had a"reso-nance point” when it was pushing a load. Up to a
point, the heavier the load became—about fourteen times the weight of the sky hook unit itsdf—the
more effident the unit became, approaching an unbelievable 95.6 per-cent effidency pushing a
282-kilogram load. Above that load levd, its effidency fdl off dowly. But that wasn't the whole story.
The dimensons of the load were critical. The longer we made the load up to a certain point, the more
effi-dent the sky hook became!

We thought we were gaing to end up with a two-dimensond matrix array tha would tdl us how to
han-dle loads with various weights and dimensions, but a third varigble suddenly surfaced: The point of
attach-ment of the load to the skyhook was aso criticd! When we coupled the load to the mid-point of
the sky hook unit, a completely different set of operating character-istics manifested themsdves And
when we coupled to the rear phasing cail, it was different Hill!

Osbourne and | were baffled. Vic became annoyed and even more irritable than normd. Tammy was
purey mystified.

This took a couple of weeks. We couldn't run a whole series of tests of this sort in an
afternoon. Mac had to make new loads for us, and that took time. In addition, Tammy and | had to
wrestle with the numbers to figure out what was going on. | don't think Tammy ever did get a grip on it.
Vic damed he did, but a that point he was so deep in mathematical theory and fidd equations that he
exised dmaogt in another world.

Mogt indudrid research and development work is downright boring, just as aty R&D work is To
paraphrase an old aviaion saying, it's hours of sheer boredom punctuated by moments of brilliant
ingpiration. Edison said it was 10 percent ingpiration and 90 per-cent perspiration. But | think he was
being overly optimigtic on the 10 percent. It's more like 1.

In the meantime, my relationship with Tammy Dud-ley continued to grow. We did not make the
mistake of being seen together at the NEMECO hangar again. And we were careful about going places
where we might be seen under less then platonic conditions.

Actudly, our rdationship had ceased to be platonic and had become increasingly plutonic.

| detected that Tammy was dowly getting a sense of humor back, as if she had had to suppress it for
years. Not only was she a very bright and intdligent woman whose appearance totdly belied the
everyday image of afemde technicd type, but she was beginning to blos-som in the most amazing ways.
She 4ill maintained her reserve around others, but with me and those & Morse Manor, she began to
effervesce and to exhibit a growing joy of living.

Ruth remarked on this to me privately one day in my office when she picked up my time card. "Youll
think me an old snoop, Mike" she said, "but | can't help but notice a growing closeness between you
and Tammy . . . Not that | object, mind you! | think it's about time, because Tammy was so
withdrawn. Anyway, | wanted you to know that | think you're doing wonders for that girl, because | was
very concerned about her and | like her very much.”

"Ruth," | said, looking up from my papers, "l do, too."

"I know it. And I don't think it will surprise you to learn that most of the rest of the lab gang knows it,
too. There's a certain amount of envy, Mike, because Tammy isredly avery beautiful person. There isnt
ayoung bachelor here who wouldn't want to date her. However, if | may say so, you are handling the
afar with a great ded of tact and gentleness™”

"Ruth,” | told her with a smile, "there is no other way to handle Tammy ... or any woman,



for that matter. Remember the movie Camelot where King Ar-thur sings about his concern, ‘How
to Handle a Woman? Wadll, that's what I'm trying to do. Theresdill alot | don't know about Tammy,
but that doesn't matter ..."

"Therés alot mogt of us don't know, Mike. She dill has far too many closed doors in the hallways of
her mind" Ruth started to leave, then stopped in the door-way, looked back, and added, "And don't
think | don't appreciate the most careful way both of you have han-dled the affar.” She didnt say
another word, but left.

That made my day, but it dill didn't explain the crazy results we were getting with the load-pushing
characterigtics of the sky hook.

The practical Vermont engineer, Wenddl Stone, con-templated the Stuation for a period of time
before he findly told Carl and me, "I think you're running up againg a phenomenon of the nature of
matter itsdf. What have you been usng for load materid?*

“Cold-rolled sted," Carl replied.

"l think you may have fun when you try to push materid with various crygdline structures,” Wenddll
sug-gested.

"Wha happens when we start working with directiondly oriented materids such as fiberglass?' |
won-dered.

"Or wood," Wendel| added.
"Or acolloid?' | said.

So we tried. On top of the three-dimensiond matrix, we had to add a fourth dimenson that was
dependent upon the materid and its Stress-gtrain characterigticsin different directions.

"Thisis getting out of hand!" Vic Aboud com-plained loudly in one of our meetings in Len's office
where mogt of the medtings seemed to take place in spite of the conference room, which appeared to be
used only for VIP's.

"Not at dl," Bill Osbourne observed camly. "It'sjust the sort of thing you expect to run into in
basic research. After dl, if we knew dl the answers, we wouldn't have to do basic research. Wel, we
know enough answers now to cdl in the Front Office again and ask them in which direction they want us
to take this devel opment.”

"You're not going to let Sanatdlainto the act, are you?' | wanted to know. If anything, | did not want
thet little jerk involved at dl. | was not jedlous of him for being amdl like | was, but | detested the fact
thet he tried to cover it up.

"Weve got to," the research director pointed out "We now have an operating unit. It can push a load,
just as Sanatdlla asked for. | want to put the monkey on Sanatdllas back, gentlemen, because well give
hm ato-taly new product for NEMECO, and he must come up with the market that will be best suited
for it." Bill Osbourne sensed the anxidty in the faces of those of us present in Len's office—Len, Vic, and
mysf. "l be-lieve that it's time for another dog-and-pony show, gang. We've reached the point where
we could go off into a protracted research program determining just how to push various kinds of |oads.
Since the number and variety of loads are legion, we cannot possibly in-vestigate them dl. And | couldn't
judtify doing it any-way. Since we now have a device that works, it's up to our vaunted marketing
department to tdl us how to am our efforts. Except | want Ted Mayan and Serge Korsinski here as the
heavy atillery . . . whichis not necessary for Haden and Newcomb, but we may wel need with Destry
and Sanatella”

"Does this mean that our little flying project is off?" | wanted to know.

"Not at dl. As a matter of fact, Mike, now that youve completed mogt of the experimenta work on
the sky hook, get on theflight project to the full extent your time will dlow," Osbourne ordered. "Fgure



out what you're going to fly into orbit, what kind of sky hook is going to be required, how much power
it's going to take, and what it's going to cost. Len, will you back him up with al of the data we have on
the superbattery? Vic, dthough Mike's going to be riding the beast, | want you to double-check his
numbers just in case be-cause theflight program cannot be permitted to fail.”

"You're damned right it can't!” | put in.

"Il check Mike. . . but I'm going to be pretty busy on the systems design work of whatever Sanatella
comes up with," Vic remarked.

"My numbers will be smple, Vic. Aerodynamics isn't that complex,” | told the mathematician.

"We need a good cover name for the project,” Len pointed out. "Something that won't give it away,
gnceit's a covert lab activity until you decide to pop it on the company and the world."

"Wdl, how about the Modd Twenty-Two Thruster?' | suggested. "That sounds obscure enough that
we ought to be able to dream up dl sorts of reasons for cdling it that."

"l like that," Vic said. "Sometimes, your English lan-guegesmMngs”
It was becoming autumn in New England, and | could fed the nip in the ar every morning when we
drove to the lab. The big oak treesin front of Morse Manor began to turn. Ruth suggested that it would

be a good time to go up to Vermont to see the colors. | asked Tammy on Friday if she wanted to fly up
to Montpelier over the weekend.

| was alittle dismayed when she replied, "Oh, Mike, | have something ese planned this weekend.
You don't know how much I'd like to, but | have to go over to New Jersey. It'san ... invitaion thet |
accepted months ago, and there's no way that | can get out of it."

It was going to be alondy weekend. Len had house repair work to do, putting up the sorm windows
agang the coming winter. Carl wanted to finish up his kilowatt ham rig. Vic had other plans with a
Rockette in New York. | asked Wendell Stone and got a very surprising answer: "l never go up in those
thingd" So | asked Ruth, "How long has it been since a young man has propositioned you?'

Ruth blushed, then shot back, "Jugt what did you havein mind, Sr?'

"You suggested thet | fly up to Vermont this weekend and see the colors. Would you like to go with
me?'

Ruth's eyes sparkled and she replied with a sense of humor that | didn't suspect she possessed, "Shdl
| cal ahead and get reservations for twin beds or a double?"

"Quit yoursdf!"

| have no Oedipus complex. It was like taking my mother on an arrplane ride. We even had separate
rooms in the Holiday Inn up there. It was a beautiful flight, the colors were magnificent, but the
"mountains’ of Vermont were sand piles compared to the giants | had flown over in the West. Coming
back, it was a per-fectly clear autumn day with the best vighility I'd en-countered since leaving Arizona
So | took Two To Tango right down on the deck as low as | could manage to go, and we flew down
the valeys back to Bridgeport, sometimes dightly below the FAA minimum altitudes.

It was beautiful, and it relaxed me completely for the week that was to folow. Ruth was a fine
companion. | would have preferred Tammy, but at least | got a good night's deep for a change.

| dso had the chance to think about what | was doing. As we tooled down the beautiful valeys of
Ver-mont and western Massachusetts—the states back here are so small!—I marveled at the landscape
dipping un-der the wings of Two To Tango. Thiswas a beautiful planet. Perhaps | had not seen enough
of it. Did | redly want to go to the stars?

Yes, aslong as | could come back occasondly!
And | had the chance to talk to Ruth.



"Things are going very well," | told her. "I'm very happy with my life right now."

"That's certainly a change from when you arrived here in August,” she pointed out. "Mike, your ears
were dragging the ground like a bassett hound's, as my husband was fond of saying.”

"I have work thet isinteresting and chdlenging,” | told her as Two To Tango sped down a gorgeous
valey where the tal white steeples of New England churches poked up through the trees as beacons
waning me of little towns that | should not flat-hat at low dtitudes. "I've found some very wonderful
people . . . and a very wonderful girl that I'm becoming very fond of. | would like to do this kind of work
for the rest of my life as long as | had someone like Bill Osbourne to keep the corporate politicians off
my back. You don't know how much that disturbs a cregtive person, Ruth! Some of us are interested in
power over the universe; others want power over people. The two types don't mix. It's unfor-tunate that
‘universe’ people have to work for '‘power’ people. Some of this internd palitics is such a waste of time
when we have a whole universe out there to dig into and use . . ."

"We do have a unique place,” Ruth admitted.
"Do you ever get the feding that it's too good to lag?' | wanted to know.

"I've been around a long time and | watched my hus-band go through smilar experiences. We could
pul some incredible blunders at the lab, and it probably wouldn't change things very much. On the other
hand, we could end up doing a fantagtic job for NEMECO only to have something change in the
corporate head-quarters that would close the labinlessthan aweek . . . and all on the word of one
person. We should enjoy it while we can, Mike, and hope it will last. The chances are againd it.”

"Maybe we can manage to hold something together in NEMECO, come what may. It's a pretty
paterndigtic company, and | don't think they'd just turn us out on the street on a moment's notice . . .
Sorry, got to get back to work now. Springfidd up ahead, and there's Westover Air Force Base traffic
areathat | don't want to fly through without taking to Approach Control on the radio.”

"Youre avery fine pilot, Mike. Of course, | don't know too much about it, Snce thisismy fird flight in
asmdl plane”

"l figured you were an old hand because of the way you acted!”

"No, | was scared to degth,” Ruth admitted. "But | was going to do it because I've never done it
before. | will admit that it was a very beautiful way to see the fdl colors in Vermont." She amiled. "The
fact that the two of us spent the night in Montpelier should cause some interesting lab rumors, don't you
think?"'

Ruth Morse was one hdl of awoman . . .

Tammy didn't come back to Morse Manor tha Sun-day night. This was drange since she had
planned to. Both Ruth and | became concerned when Tammy hadn't arrived by ten o'clock, so Ruth
cdled the num-ber Tammy had left. | heard only one Side of the con-versation:

"IsTammy Dudley there? . . . Thisis Ruth Morse, her landlady in Bridgeport . .. | see. Wdll, if she
can't come to the phone, can you tdl me when she might be back? She had planned to be home this
eve-ning, and | grew concerned when she hadn't arrived . . . Oh, then shélll be coming up on an early
tran? Well, just tdl her | was concerned and that I'll see her a work tomorrow morning.” Ruth hung up
looking strangdly at the receiver.

"It was a man's voice" Ruth said quigtly. "And he didn't introduce himsdlf. | didn't think Tammy had
any family over in New Jersey . . "

I bit my lip. Well, | certainly had no exclusve with Tammy. But | decided | would ask about this when
the time was ripe to do so.

Bill Osbourne caled a gaff medting dmost immedi-ately the fallowing morning. Tammy was not there,
and Bill inquired about her. Ruth told him Tammy had gone to New Jersey over the weekend and was



due in on the morning train from New Y ork.

"Damned thing's probably late again if it didn't break down in Stamford as usud,” the research director
growled, then got down to busness. "Weve got a big dog-and-pony show coming up here on
Wednesday," he told dl of us there in the machine shop, which was the only area large enough for the
whole crew of twenty. "We're going to demongtrate the sky hook pushing loads. Halden, Newcomb,
Sanatella, and probably Destry will be here from Corporate. I've asked Mayan and Korsinski to come
inaswedl. Len, they may also ask for areview of the superbattery program as wel."

"WEell be ready for anything,” Len Marshdl replied confidently.

"Okay, then the big push this week will be on those projects in addition to saying on schedule with the
shat-aloying program. By the way, Wenddl, how's that coming?’

"We're dipping,” Stone admitted.
"Why? What's the problem?"

"It just isnt working right. | can't control the impact velodities closdy enough to obtain a uniform
penetra-tion of the secondary dloying materid, and . . ."

"Never mind the detalls right now,” Osbourne cut in. "Vic and | will get with you and Tom &fter this
meet-ing. Dedtry is going to want to see results or be told why the process is behind schedule. Okay,
figure Wednesday about ten in the moming. Mac, please put on a clean shop coat just before ten
o'clock! And, Mike, if you've got atie, please wear it thistime even though | know it's apparently aganst
your religion or something . . ."

Bill Osbourne walked into my office about an hour later, asking, "How'sit going, Mike?"

| looked up from where | was doing some basic cd-culations. "I'm beginning to get a handle on the
num-bers for orbit. Critica factors seem to be the wing load-ing, the wing aspect ratio, and the sdl
speed. Beyond that, weve got to have enough ussful load to carry the sky hook and its power supply,
plus life support equip-ment for me" | tossed my pen down on the pad of paper that was rgpidly
becoming filled up with numbers. "We have to keep the wing loading low because that not only
determines the minimum speed required to dimb and maintain less than Mach-One, but aso how much
heating we're going to get when | have to bring that mother back through the atmosphere.”

"Which means keeping it very light on the same prin-ciple as the Lockheed U-2 and the Generd
Dynamics WB-57F high-dtitude weather reconnaissance plane” Osbourne mused. "How about a
modified sailplane?'

"Not enough ussful load, athough the wing loading is low,” | told him. "Usudly wood or fiberglass
wing structure, which won't stland up to what we want to do.”

"The Czechs make a good dl-metd sdlplane, the Blanik . . ."

"Bill, how much trouble do you think you're going to have buying an arplane for Corporate Research,
much less one from Czechodovakia?' | asked.

"Yeah, and Czechodovakia doesn't even have ‘'most favored nation' status," Osbourne mused. "You
are right. Some of the dl-American types in the Front Office would get up-tight about that. Well, do you
have any other ideas?'

"Yeah. A Blaus Porter PC-6 would do it. So would a Hdio Salion. Or a DeHaviland DHC-2
Beaver. Or, if dl dse fals, we can ask Wimpy Winfidd to let us use the Aero Commander for about
two weeks . . "

"What?'
"Strip that Aero Commander of dl the plush interior, and it will haul the mall for us," | pointed out.
"Um-m-m. W, let me invedtigate thet possbil-ity ..."



"If that doesn't work, Bill, let me go out to Arizonaand see what | can find in the old arplane yards a
Tucson and Falcon Feld . . . Incidentdly, can you give me some idea of my budget on this? | would love
to have a pressurized airplane, but that may be too rich for our blood.”

"Everything's going to be too rich for our blood," Bill replied quietly. "1 have no budget for it a dl. I'm
going to have to sneak it out of various other budget cubbyholes, and were going to have to become
vay cregtive when we write up the purchase requests . . . But, please let me worry about that. Work
with some balpark numbers with the aircraft you've mentioned, plus the NEMECO Aero Commander.
Try to get us some costs, too."

"By Wednesday?"

"No time limit. Wednesday, I'll want you on deck for thet lab demo because you're the guy who redly
under-stands what's going on with the sky hook."

"ButVic . . ."l began.

"Vic has atheoretica grasp, but you combine both theoretica and experimenta aspects, Mike. | think
a this point you probably know more about this whole thing than anybody because you've been thinking
about gpplicationsdl dong.”

High compliments do not come my way every day, and | relished that one for quite some time.

Tammy walked into my office shortly before lunch. "Hi!"

She looked gorgeous, but aso somewhat distressed.

"Hi! Train late?'

"Yes Let's go to lunch, and then you can take me over to Morse Manor so | can drop off my bag,”
she ugoested

We went to Mama's because | knew nobody from NEMECO except the pilots would be there . . .
and they didn't care about corporate politics.

Tammy was very quiet, dmost subdued. It was as though part of her inhibitions had returned over the
weekend. We ordered lunch, and she toyed with her ngpkin.

"Did you have a good weekend, Tam?" | findly asked in an attempt to break the ice.
"No."

“I'm sorry."

"l fdt | needed to tak to you about it. I'm afraid | disgppointed you."

"You had a previous engagement. Family?' | asked.

She nodded. "An unde, you might say.”

"Dont let the weekend worry you. Therewill be oth-ers . . . | hope.”

"Sodol."

It was just smdl tak the rest of the lunch. She wanted to know how the colors were up around
Montpelier, and | told her. We discussed the sky hook, the forthcoming corporate dog-and-pony show,
and the work | was doing on Modd Twenty-Two Thrugter.

"That number sounds familiar,” she remarked. "Did you suggest it?"
"Seems | have a oft spot inmy heart for a number ending in two two T."
"Two To Tango. Yes, it dways does require two."

" guess you might cdl it wishful thinking on my part.”

"Areyou sure it's dill wishful?' she asked.



We drove back to Morse Manor, and Tammy got her bag out of the front of the Bug. "Come in a
minute. | want to show you something.”

She let hersdf inwith her key, and | followed. In the middle of the day nobody was there, of course.
The liv-ing room was strangely dark.

"Stay here. I'l bring it down," she told me.

| picked up a copy of National Geographic, turned on a light, and started to ledf through the
megazine. A few minutes went by, then | heard a soft, whispery voice ask, "Forgive me?'

She was in the doorway, and she was wearing one of the sexiest black lace baby-doll nighties | had
ever seen. It was one advertised by those Hollywood lingerie out-fits, a dedgn that shaped without
covering. And Tammy didn't need shaping at dl.

She walked over to me. "l stopped in one of those shops on Forty-second Street on the way back
thismorning,” she said as she sat inmy lap. "I thought you would like this. Forgive me for the weekend?”

| didn't get the chance to answer because her mouth covered mine.

"Tanmy ... Thelab . .. It'sthe midde of the afternoon ..." | managed findly to say.

"Haven't we got some compensatory time com-ing? Let's find out if it's better in the afternoon ... "
We did.

It wes.



Chapter Fourteen

The Big Day arrived. Mayan and Korsinski showed up at nine o'clock.
| wore atie. It fdt like a noose.
Mac put on a clean shop coat.

Len and | entertained Mayan and Korsnski while we waited for the contingent from corporate
headquarters to arrive.

"l suspected as much,” Mayan observed when | told him about the problems we had matching various
types of loads to the sky hook. "Every object in the universe is essentidly unique. | doubt if there are
even two pho-tons dike. Even two supposedly identicd automobiles made at the same time on the same
production linewill be different in smdl ways. . ."

"Thet isjudt the result of variaions in tolerances of parts,” Korsnski pointed out. "But | think we can
say, to some extent, that your observation holds true down to the subatomic levd, a any rate. The
proper state-ment of that is perhaps inherent in the Heisenberg Prin-ciple.”

"Jud because you can hang a name on it, Serge, doesn't mean that you can explan or even understand
it," Mayan fired back.

| could see that Mayan was playing hisusud role of "hair shirt.” If it bothered Korsinski, who seemed
to be consderably more straight-laced and proper as a scien-tist, the Stevens professor didn't let it
show. He ap-peared to be unflgppable. | knew he wasn't, because | had watched him become flapped
when he firg saw the sky hook work. But Korsinski was a man very much in control of himsdf and very
conscious of the fact that, in the presence of his peers, he had to mantan image-even though beneath
that image lay amind and an im-agination at least the equa of Mayan's.

Mayan would make a fantagtic undergraduate phys-ics prof, the kind who would be able to ingpire
and ex-cite his students, the sort of teacher who made science and technology out as something
fascinating and full of wonder.

On the other hand, Korsinski would be the perfect thesis advisor, capable of leading the now-jaded
gradu-ate student through the maze of erudition and buzz-worded jargon of an acceptable ora and
thess

They made a perfect pair to advise us on the sky hook. | had grown to respect and to ligen carefully
to both of them.

Korsnski, true to form, wanted to know how the Mode Twenty-Two Thruster project was coming.

"For a three-ton gross weight aircraft with a reason-able wing-loading, well need only about two
hundred horsepower,” | reported. "Il fly the bird dways a the maximum lift-over-drag configuration,
right at the bot-tom of the power curve, which means I'll be dmogt at full gdl dl the way."

"But why are you worried about Mach-One?' Mayan wanted to know. "Youll be flying up a a
constant sub-sonic indicated airgpeed.”

"True" | explained, "but you must remember thet the air dengty fdls off with dtitude and temperature.
Thus dthough indicated airspeed remains the same, true airspeed increases. No matter which subsonic
ar-frame | use, Il be pushing the limiting Mach number of the arframe shape somewhere between
seventy-five and a hundred thousand feet . . "

"l see! Which means you're going to get some rather nasty changes in the flow fidd around the plane.
Have you cdculated what it will take to ram the airframe past Mach-One?"



"A lot of extra horsepower,” | remarked, "if the plane doesn't come apart around me.. . . if | don't get
all sorts of control reversals ... if | don't run into a whole series of other problems that face any
subsonic arframe trying to get through Mach-One.”

"Why not buy a supersonic airframe to begin with?'

"Occagondly, | see an F-86 Sabrgjet advertised in Trade-A-Plane, but I've never seen a supersonic
arcraft avalable” | told him. "We can forget supersonic, d-though that may be the way to go
evertudly.”

The corporate delegation showed up with Osbourne and Vic shortly after ten. We took them into the
dy-namics lab, where Carl and | put the sky hook through its paces pushing loads of various masses,
gzes, and materids. We explained that we could now design a sky hook to push or to lift any load
provided we knew what the load was. Grant Halden, Hayward Newcomb, and Bob Destry appeared
impressed with the progress made in afew short weeks. | couldn't tdl from Sanatellals face what he was
thinking, but | was very careful not to make any remark that harked of smugness on my part for getting
the sky hook to produce ussful work in accordance with Sanatella's previous demands. That was not
the way to handle that twerp.

Professor Serge Korsinski added after we concluded our demongtration, "Gentlemen, | am spesking
from the purdy scentific sandpoint, and | redize that you have economic factors in mind. Nevertheless,
wha we have seen this morning amounts to one of the most sg-nificant technical breakthroughs of this
century. This could wel lead to a Nobel Prize for those who partici-pated in its development. | am not
an experienced in-dudtridist, and | therefore hestate to express an opin-ion outsde my fidd of expertise.
But | would venture to say that this device and its developments will have pro-found effects upon the
indugtrid world."

Bill Osbourne added to that, "According to John Whiteside, NEMECO isin a good Stuation to hold
the basic patents.”

Mayan was hunkered down near the front end of the sky hook. "Mike, there's one experiment that |
want to try. It won't give you much data, but it will convince me and nearly everyone else who tries it
that there's no trickery involved here . . . and that's one of the firg things that will enter the minds of any
stientific review pand. Mike, will you st this up so thet it will give about a five kilogram push on my
bare pdm?'

| swalowed. Here was another unanticipated experi-ment. "Well try," | gulped. After dl, we now had
the load compensator in the circuit. It should be able to handle the phasing involved with a five kilo push
on a colloidal mass resting on the ground.

Bill was gpprehensive. "Ted, were not sure what the Gl radiation might do to your hand.”

"Wadl, let's find out. You certainly haven't detected any gravitaiond radiation coming from this thing
yet! And I'm perfectly willing to act as the human guinea Fig."

"If you get hurt . . ." Hayward Newcomb began.
"I I get hurt, I'l waive damages. Get me the re-quired papersto Sgn.”

"Go ahead, Dr. Mayan," Grant Haden put in. "'If something goes wrong, NEMECO wiill take care of
things But please use your left hand!™

"No, I'll use my right. I'm left-handed!" Mayan re-plied.

Thiswas the firg time the sky hook had pushed againg a human subject. Mayan was just the sort of
wild card who would want to do something like this, and | should have anticipated it.

We st things up, but | ingsted that Mayan wear an insulaing vinyl glove because of the possibility of
some high-voltage leakage that we had not anticipated. | pointed out the high-frequency eectromagnetic
radiation leskage that might cause some hedting effects, but Vic made a rgpid cdculaion and



determined that it would not exceed the accepted indudtrid maximums for asSngle exposure.

Everything was ready. "Okay, Dr. Mayan, put your pdm againg the front of the sky hook. Were
coming up with the drive frequency ..."

Mayan's face lit up in a broad smile "It's pushing! | can fed it pushing my hand! That's the most
convinc-ing ingrumentation in the world! Serge, come try it!"

In the next few minutes, dl of ustried it. There were no apparent ill effects and no drange sensations,
just the feding that the Sky hook was pushing hard. It was there. It was redl. It was a force that could be
fdt.

"Veay convindng!" was Halden's accolade.

Even Bob Destry had to admit that this was not some far-out Buck Rogers gadget and that it could
redly do somdhing

We retired to the conference room.

Bill did not stand up as he began the presentation. He had taken the seat a the far end of the
conference table from Grant Halden. The rest of us were scattered down both sides of the table, seated
inno particular or-der. | did make a point not to St near Phil Sanatella.

"Weve reached the stage where basic research on the sky hook is nearly concluded,” Osbourne
began. "Our stientific consultants, Dr. Mayan and Professor Korsinski, have carefully monitored the
stientific agpect of our work and have done an excdlent job of guiding us in the proper theoretica
directions. We've indtituted dl the necessary patent filing actions through John Whitesde. We have a unit
that can perform in a predictable fashion within the limitations of its Sze, design, and power handling
capabilities. It will push aload, as we've dl witnessed in a very dramatic fashion this morning. It's now a
maiter of design to make a sky hook that will not only lift itsdf straight up, but dso do it with a load. We
can design a unit to meet nearly any requirement . . . but we cannot design a univer-sal unit that will
do everything! It must be designed for a job, for a specific load or a specific range of loads" The
research director paused and looked at both Grant Haden and Hayward Newcomb. "Gentlemen, we
are now ready to develop to a market. Where do we go from here? What do you want the sky hook to
do? This is a marketing function outsde our responghbility a-though we've thought about it and are
prepared to make some concrete recommendations about markets.”

It was obvious that the president of NEMECO was enthusadtic and excited. The vice-president, Dr.
Hayward Newcomb, managed, as usud, to keep his emotions under control as he had learned to do so
wdl in the Air Force.

"We have here)" Newcomb began in terse, clipped tones, "a force-generating device that does not
produce a reaction force. It appears that we have two options open to us vis-avis products that will
have some sort of fit with our exising lines.. . ."

| noticed that Sanatella was making notes franticaly.

Newcomb went onin his terse yet quiet tone, "We have a potentid propulson device. One firg thinks
of it as a replacement for the rocket propulsion system, but | would like to voice a strong opinion that we
do not at-tempt to market it in this fashion until after we have recelved issued patents that cannot be
classfied under a secrecy order from the Department of Defense.”

"This leaves out the possbility of a potentid product for the Marine Enginearing Divison in New
London,” Haden put in.

"Correct. This would aso diminate any involvement by the Airborne Controls Divigon in Tempe for
an air-craft or spacecraft propulson sysem.”

"Thet leaves my divison," Destry added, "and Max Keller's Heavy Congruction Equipment Divison.
Why not give pushers to one of us and lifters to the other?”



"I'm not sure a this stage that we can make that sort of an arbitrary divison between functions”
Osbourne pointed out.

"Wdl, welve cartainly got a pusher,” Destry went on. "Why not give me a crack at turning it into a
product? If we spin off some other products with different appli-cations, we can certainly bring Max into
the act."

Destry moved quickly and smoothly! | could see how he figured that this would hep him consolidate
hisbid for Halden's job.

"Youve certainly developed a workable arrangement with Corporate Research on the shot-aloying
process," Haden mused, thinking about the implications of what Destry had suggested. But Halden was
no fool. "I'd like to see Max brought in &t this point, however. He may have some inputs from his people
that could be very important. As a matter of fact, | want to bring this be-fore the Board a our medting in
afew weeks"

"Do you think thet it's wise a this point, Grant?' Newcomb asked. "It could present a conflict of
interest to some of the Board members . . . and we may want to license some of this to, say,
Consolidated Industries Great Western Aero down the line. The Federa Trade Commisson might get
upset if there were any record of reveding the sky hook to Hettinger or Mather ahead of a public
announcement. Technicdly, from the patent point of view, it's unwise to reved this a dl until we are
certain of the patent pogtion.”

"But that could be yeard" Bill Osbourne pointed out.

"Trug" the NEMECO president said, nodding. "I don't want to wait that long before getting a return
on our investment. The Board will certainly ask questions long before that.”

"Gentlemen!” Dr. Ted Mayan boomed. "Excuse me, but you don't have any time to spare! You may
not even have ayear!"

"What do you mean?' Haden asked.

"The higtory of science and technology is rife with examples of pardld developments,” the generdist
ex-plained, waving his arms. One thing for certain: When Ted Mayan wanted the attention of everyonein
the room, he certainly knew the higtrionics required. "Both Newton and Liebnitz worked out the caculus
indepen-dently. People think that Darwin was responsble for the Theory of Evolution, but Wallace
actudly preceded Darwin into publication! In more recent times, Shockley, Brattain, and Bardeen were
not the only persons working on solid-state eectronic devices, which were actudly invented and
patented years previoudy . . . but they were the firg to announce. Give me a few min-utes and | can
present you with a lig of severd dozen developments in the past decade that have been carried out in
complete isolaion independent of one another, and yet were nearly identica in scope and content.

"Mark my words. Somewhere, at this very moment, there is a high probability that someone dse is
working on thid | don't know who it is | don't know the ap-proach they're taking. But if the badc
anomdlies of the universe were there for Bill Osbourne, Vic Aboud, Len Marshdl, and Mike Cdl to see
and work with, they are there for others to see and work with too!™

"Dr. Mayan is quite correct in his assessment,” Pro-fessor Korsnski broke in with his quiet,
measured, dightly accented tones. "Once the basic patent gpplications have been submitted, you must
move at once to make a public disclosure.”

Hayward Newcomb suddenly began to nod in agree-ment. "Grant, | believe that our consultants are
right.”
"Do you have any suggestions, gentlemen?' Halden asked.

"Both Dr. Mayan and | can arrange for uitable early publication, if not in Physical Review Letters,
then a one of the New York Academy's many sym-posia This would be coordinated, of course, with



the submittal of the Sgnificant patent applications.”

"Thisdill wouldn't prevent the Department of De-fense from coming in and dapping a secrecy order
on our work . . . and from stopping the publication of any articles” Newcomb observed with some
agitation. "If there is anything that | would not want to see, it's government security dassfication of this
work!"

"But that wouldn't necessarily mean that NEMECO couldn't make any money from sky hook work,"
Robert Destry pointed out. "There will undoubtedly be con-tracts available to do further work on the
principle if the government dassfiesit.”

"Bob, ligen to me and believe me" Newcomb told him. "I used to work for those people. | know
themwdl. NEMECO might get some government contract money, but more as a sop to keep us quiet
and under control. The big money would go to their bosom bud-dies in the aerospace indusry whom
they've supported for a couple of decades now."

Bill Osbourne added, "I can second that and add something as well. If it happens, the sky hook work
will take back seat to other propulson work because the aerospace firms involved in propulsion
activities— turbojets, ramjets, and rockets, for example—will be given time to write off ther capita
investments in those areas and to retire their engineers who are specidigsin those fidds. In twenty years
we might see the sky hook mature into something more than we've got now. There would be more than
ahundred and twenty tons of very expensive research reports to show for it, if you could get access to
them, much less read dl of them.”

"But, gentlemen, if the security of thisnation isat stake . . ." Destry began.
"That statement has been used to cover a multitude of Sns, Bob," Newcomb said, interrupting him.

"Naturdly, there will be some aspects of the sky hook work that will be of interest to the Department
of Defensg” Grant Haden remarked, "and NEMECO is catanly not unpdriotic in that regard.
Applications that might be usgful in wegpons technology would cer-tainly be discussed thoroughly with
the government and if necessary, turned over to them for ther use in na-tiona security.”

"Mr. Haden!" Mayan thundered. "I don't wish to seem impertinent. | know that NEMECO holds no
gov-ernment contracts whatsoever and acts only as an OEM supplier to firms working on government
contracts. But, gr, if you believe that the federal government will smply come in and camly discuss with
you those aspects of thiswork it fedswill affect nationa security, youll find that they'll appropriate it all
jud to be on the safe Sde! I've been down this road. 1've seen some of my colleagues fdl prey to the
samerationae, and I've seen it destroy them. Fortunately, | have the indination to run like hdl shouting
loudly when such things happen to me"

"I would tend to agree with my colleague,” Profes-sor Korsinski added quietly.
"Do you have any suggestions regarding what we might be able to do?' Halden asked.

"Yed" Mayan stated flatly. "The thing that they will not want is publicity! They will not be able to
dassfy it once it becomes public knowledge . . . and | don't mean publication in some obscure journd of
astentific society whereit can be conveniently hidden and forgot-ten for a quarter of a century or more.
Therefore, if | werein your shoes, President Halden, | would get Bill Osbourne and his crew of inventive
geniuses working at once on some manner of airborne or space vehide in which someone like Mike
would orbit the world in the blinding light of publicity. And | would do it immedi-atdy after your
atorneys file the patent applications . . . immediately afterward! Professor Korainski and | will follow
up a once with a specid symposum on the sky hook at NYU, Stevens, or the New York Academy of
Sciences.”

Serge Korgnski was nodding in agreement.

| sat there dumbly. Mayan was getting away with it! If Osbourne or | had approached Newcomb or



Ha den with the proposal, it might have been our necks. But Mayan could get away with it, and he was
doing it! And with the full support of Korsinski!

Haden turned to Osbourne. "Bill, how about it?'

"Wecandoit"

"How quickly? What will it cost?"

"Can | give you an answer Friday? And, Grant, | think it may cost considerably less than we think."

"Give me a verba report on Friday morning,” Hal-den told him. | could see that the proposa had
struck home with the NEMECO president. It was just the sort of romantic activity that he would enjoy .
.. and Mayan had given him the full rationde for doing it and judifying it to the Board of Directors and
the stock-holders.

"If were going to lock this up for ourselves and dso gan dl this fine publicity,” Bob Dedtry put in
carefully, "l think we should also be prepared to move on the product end as quickly as possble and
firm up as many of the indudirid gpplications as we can.”

"Quite true," Newcomb remarked. "But thismay set usup for araid, Grant. And it will certainly send
our stock vaue sky-high . . ."

"Egpedidly dnce thereis so little of it avallable on the market," Destry added.

"WEell be ready for that,” Haden said quigtly. "Hay, once this mesting is over, well get together with
the other officers and gaff at headquarters. In the mean-time: products. Phil, how about it?"

It was the firg time Phil Sanatella had spoken. He had been watching and ligening carefully. | could
a-mog fed the man's mind working, trying to determine the best way that he could profit from this
Ilgrl?l

"Bill and his people have had some thoughts on gp-plications,” Halden told him. "Please get with him.
Also get with Bob Destry and his people. If you want to cdl in Max Kdler, check with me fird. | want
an andyss of the potential markets for the various indus-trial applications of the sky hook as both
a pusher/puller and as alifter.”

"No defense gpplications?" the little man asked.

"No, well get those for free as soon as this breaks,” Newcomb reminded him.
"How soon do you warnt it, Grant?" the marketing man asked.

"As quickly as you can get the numbers together."

"I could give you some market andyss on a super-ficid leve in a couple of weeks after | get the
chance to come up to speed on the implications of this, but | can't give you any andyss in depth
quickly."

"Phil, 1 brought you in on this early so that you could get up to speed on it," Haden pointed out,
looking di-rectly a the marketing man. "I want some prdiminay market estimates of the various
immediately obvious gpplications by next week. By the time of the next Board meeting, | want in-depth
andyses.”

Sanatella may have been dightly cowed by that at-tack, but he didn't show it, and he bounced right
back. "Youll have it, Grant! Bill, can | get with you and your people starting right after this mesting?
And, Bob, will you have some of your people avalablein afew days. . . say, by Friday?"

"Well tak to you any time, Phil," Osbourne told him. "We'e right here, and you know how to find
s

"Giveme acdl," Dedry told Sanatella
"Very wdl!" Haden looked around the table. "Do we have our ducks set up on this? Bill?"



"Plan and cost estimate for a dramatic public operation to you by Friday!"
We had mogt of it aready!
"Dr. Mayan? Professor Korainski?'

"We will be in touch with Bill regarding suitable fo-rums and publications, but we will want to
coordinate thoroughly with Bill regarding the timing. It is most im-portant!” Korsinski pointed out.

"Phil?'

"Yes dr! Prdiminay marketing plan to you by a week from Friday. In-depth marketing studies
before the next Board mesting!”

"Good. Hay, | want you to monitor the patent aspect of thisthing with John Whitesde."

"I think | should also evauate some options in case we happen to be symied by DOD. | know that
gamefarly wdl."

The president of NEMECO looked around the con-ference room, "I want to thank you, Bill, and the
rest of you here a Corporate Research. Y ou have done an outstanding job on what | condider to be one
of the mogt sgnificant pieces of pure indudrid research of our time. | have dways had fath that Hay
Newcomb and Bill Osbourne would produce, given the people and the fadilities to do so. The results
have far exceeded my mogs sanguine expectations. And, Dr. Mayan and Professor Korgnski, I'm
encouraged to know that there are two academicians who are red scientigs” He paused and looked
around. "You dl have my ful support and that of NEMECO. But | cannot emphasize the extreme
importance of moving rapidly with the tightest possible security. Bill, you aways were a space cadet.
Now you've got your chance!"

"Not me" Osbourne said. "Mike Cdl ... gar gazer and arplane driver. This is exactly what |
brought him aboard to do! Fortunatdly, he has turned out to be more than | bargained for!"



Chapter Fifteen

"Wimpy, we need the Aero Commander.”

Wimpy Winfidd pulled his head and shoulders out of an ingpection hatch in the lower wing of the
DC-4, looked & Bill Osbourne and me, and said, "Did you get it scheduled with Jeke?"

"Nope," | told the old pilot. "Well need it for a cou-ple of months and we want to strip most of the
interior out of it temporarily . . . Sarting right away."

Wimpy dmog fdl off the ladder. Regaining his com-posure, he clambered down and peered at the
two of us. "I've been flying that DC-4 too high without oxygen! Would you tdl me that again, please?’

"Corporate Research needs the use of the Aero Com-mander for about a month, maybe two," Bill
Osbourne told him. "Weve got approva from Haden for this”

"Wadll, now!" Wimpy drawled. "If you guys just wanted to go for a jaunt for a few hours, | could
ar-range it. But if you want that airplane for a couple of months, youll have to clear that with Jake,
approva or not."

"Whereishe?' Osbourne wanted to know.
"Beyond the blue horizon somewhere, as usud. Let's go look at the dispatch board.”

Insde the flight lounge of the NEMECO hangar, the board said that Jake Stock and George Pound
were in Denver with the DC-6B. "Guess he's a the Ceramics Divison. Said something about having to
ddiver twenty thousand little ceramic potties to Airborne Controlsin Tempe.”

Thirty minutes later, Bill and | came to the conclu-son that Jake Stock and his co-pilot were arborne
somewhere over the Great Divide. Nobody at either Denver or Tempe seemed to know. They had been
in Denver; they were not there now. They were not in Tempe. Bill thought about cdling the FAA, but
Wimpy sad, "If Jake isin the air, he's working Denver Center or Albuquerque Center on IFR. If heis
not on indru-ments, he it ligening to the Hight Service Station broadcasts; he's got the Automatic
Direction Finder tuned to a broadcast gation ligening to a bdl game.”

"Okay, we need the Aero Commander. We have to start working on it immediately. What do | need
to get you to release it to me?' Oshourne asked.

"An act of God."
"Will aletter from Grant Haden do?'

"If it's countersigned by Jake Stock,” Wimpy replied. "Look, Bill, Jake is my boss, and | have no
authority to turn the Aero Commander over to you, even if you were to fly it to the Moon and bring it
back full of diamonds for everybody.” He put money in the Coke machine. "Wha are you drinking? I'm

buying"
We sat down with cans of soft drink, and Wimpy said, “Tel me what the problem is. Maybe | can do
something until we get Jake Stock back long enough to make a decison.”

"Wimpy," Osbourne told him, "thisis a project of the highest secrecy. Destroy Before Reading Suff . .

"S0 you findly got the gadget working and you're on the Mars trip kick again, eh?"
"How did you know that?' | wanted to know.

"Heard Sanatellataking to Destry yesterday on the ramp here when they didn't think anybody could
hear them. Jake took them as far as Detroit to get together with Max Kdler. Supposed to pick them up



coming back, | guess™

"Wimpy, you'd damned well better not let that infor-mation go any further than thid" Bill Osbourne
snapped.

"You think I'm nuts? | likeit here, Bill!" He sat down, drained the last of the orange pop, and expertly

tossed the empty can into the wastebasket. "Tdl me what the problem is, and | will do my damndest to
hdpyou out . . ."

Bill filled imin on the Model Twenty-Two Thruster project enough to give him the picture insofar as
the Aviaion Department was concerned.

Wimpy thought about this for a minute. He got up and got himsdf another can of orange pop by
opening the machine, taking thirty cents out, cdlosing the ma-chine, putting thirty cents back into the coin
dot, and extracting the duminum can. Then he said, "L ook, that Commander's in constant use because it
doesn't require a co-pilot and has a deuxe executive interior. Along with the Bonanza, it's flying most of
thetime. But that DC-4 out there—November one three seven eeven, and she's redly a damned good
old ex-Air Force C-54E, not a DC-4—she's dready dtripped for cargo. She's not pressurized. But
there're less than four hundred hours on dl four of those engines. She's stand-by for the DC-6B. Weve
got four pilotsin the depart-ment—five with me on stand-by. That means that we can fly the DC-6B, the
Commander, and the Bonanza. But even with me as stand-by pilot, we cannot get dl four arcraft
arborne a once. Not enough pilots be-cause the DC-4 requires a co-pilot. So Jake will not scream
about Seven-Eleven. | can turn her over to you today."

Bill glanced at me. "How about it, Mike?"'

| looked out across the ramp at that big mongter St-ting out there, big three-bladed props on al four
Pratt & Whitney 1400-horse Twin Wasps. Not what | had counted on. My license says "arplane
sngle—and multi-engined land," but the biggest plane | had ever wrestled was an old twin-engined
Convair 240. "I'l have to go back and refigure, Bill. And I've never flovn a DC-4. I'd have to get type
qudified.”

"That's no problem,” Wimpy muttered. "Come on, let's see if you can fly it and if itll do the job for
you. Mike, well get you some heavy time while we're at it.”

It was likeflying abusdl 1t clanked, it banged, it groaned, it roared. But that old reliable Four flew.

Wimpy filed a flight plan for Buffdo at 14,500 feet. After landing for a Coke in Buffdo, Wimpy put
mein the left seat and Bill in the right coming back. | had to grab a cushion from the bunk in order to see
over theingrument pand, but | could fly it. Wimpy put us through our paces—engines out, feathering the
props, turns away from two dead engines on one sde, and gdls with various combinations of engine
power set-tings and flgps. Both Bill and | were sweeting profusdly by the time we began our letdown
over Pawling. | had never handled twenty tons of arplane before. | bounced it twice after a ragged
descent into Bridgeport.

Wimpy remarked, "Bill, give me about eght hours with this squirt, and hell be flying this like he drives
thet Cherokee."

| dill had to see what we could do in the way of putting a sky hook in that flying subway car, so | took
the flight manuas with me. | made the mistake of taking them back to Morse Manor with me because it
was too late to drop them by the lab. And, like any pilot learning a new machine, | couldnt put the
manuas down. | found mysdf reading through them in the living room after Carl and | finished washing
the supper dishes.

"Poker?" Peter Wilding asked as he budtled into the room. "Whatcha reading?' He came over, the
DC-4 manuds being something new.

"Were short of pilots in the Aviaion Divison," | told him. It wasn't a lie we were. "I'm getting



checked out in the DC-4 we keep out a Sikorski. | may be spending some nights away from home."
"Hying the corporate brass around, huh?"
"Not exactly, Peter. Thisis a cargo plane used to haul NEMECO equipment around to customers.”

Tammy was gtting there, but she just listened. She tossed me a look that said, "So you didn't get the
Aero Commander, eh?'

"Wdl, how about some poker?' Wilding persisted.

"I'm game!" Carl called as he walked out of the kitchen.

| put down the flight operations manud. "Okay, I've had it with this anyway. How about it, Tammy?'

Tammy looked up. "Are you sure you want mein your game?'

There was a bit too much sarcasm in her tone, and | detected the fact that she was trying to pull my
leg. "Know how to play?'

"A little. But you may have to answer a couple of questions now and then.”

"Aw, well teach you, Tammy!" Wilding told her with bravado.

Tammy Dudley was indeed coming out of her shel. And she didn't need lessons from any of us. She
cleaned us out of more than a hundred dollars that night. | caught on to her sweetness-and-innocence
ploy, played to it, and together we took Peter Wilding for quite a pile. Wilding findly huffed off to bed.
When he had gone up the stairs, Tammy giggled, turned to Carl, and said, "Sorry you had to be the fdl

auy.
"Where did you learn to play poker? The Marines?' Carl wanted to know.
"Never mind! Herel" She expertly peeled back a sheef of bills and handed them to Carl.
"What's this? | lost fair and square!™ Carl com-plained.
"Wdl, let's just say that it's for last night,” Tammy told him sweetly, got up, and walked updairs
leaving Carl ggping at the money in his hand.

| was learning more and more about the woman that | frankly was beginning to care a great ded for.
Tammy Dudley had more sides to her than a cut crysta bowl. And every side that kept reveding itsdf to
metold me that she was one terrific woman.

"Look, gang," | told Ruth, Carl and Tammy the next morning, "1 may have to go out to the airport this
after-noon, and there's no tdling where Wimpy Winfidd's going to have me drive that DC-4 . . . maybe
to Greenland, for dl | know. Anyway, I'd better take my own car down so0 | don't get Stranded at
Skorski."

"Il ride with you," Tammy volunteered. "Bring me up to date.”

So | did during the drive down to the lab.

"Tha's a pretty big arplane” Tammy remarked.

"Yesh, but we can get it, and we can't get the Com-mander. So we recrunch the numbers this
moring.”

The numbers looked higger than anything we had worked with on the sky hook project.

Fuly loaded, the DC-4 in her cargo configuration had a gross weight of 94,300 pounds. Empty, she
weighed 40,000 pounds. She could cruise a full power at 36,000 feet with superchargers blowing dl
four 1400-horsepower engines.

"It's going to take a damned big sky hook," | de-cided, leaning back in the char and tossng the penail
a the computer termind. "About five thousand horse-power . . . which is dmogt thirty-eight hundred



kilo-watts of eectricd power."

"Yes but that's a ninety-four thousand pounds, Mike. How much can we grip it down?' Tammy
sug-gested.

"Widl, a ful power, one gdlon per minute per en-gine, that's two hundred forty gallons per
hour or fourteen-forty pounds of gas. Let's say we put two thou-sand pounds of fud aboard, plus my
one-twenty-five pounds as pilot . . . What does that leave usin the way of margins within which we've

got to build a sky hook plus its power supply?’
"How about the co-pilot?’
"Huh?'
"A C-54E or DC-4—whatever you want to cal it— requires a co-pilot,” she reminded me.
"Wil, I guess well have to add in about one-eighty-five pounds for Bill Osbourne.”
"How about me?'
"What?"
"l weigh one-oh-four. That's a saving of eighty-one pounds that we can use for something ese”
"Tammy, you can't fly aDC-4!"
"Why not? I've got more then four hundred hours of heavy timeina DC-3!"
"Okay, okay! Incidentdly, how did you manage dl that heavy time?'
"l once worked for an outfit that had DC-3's for hauling things around.”

| Sghed. | hadn't exactly figured on going into orbit in this lash-up with Tammy. It made me fed rather
queasy. | don't mind taking alot of chancesin the ar when I'm done. But I've dways fdt extra cautious
when I've had someone important to me aong.

We got the numbers, and | presented them to Vic about lunch time.
"Areyou sure?" he asked.

"No. That's why I'd like you to double-check. Here's the operational manud with the basic numbers. |
hope to God | haven't made a mistakel"

"The numbers look pretty big," Vic noted. "Why couldn't you get the Commander?
"Wejust couldn't, and well have to leaveit &t that."
He quickly glanced down the pages of figures, then came to a stop. "Tammy? As co-pilot?"

"She's qudified, and she weighs a lot less than any-body ese around here who is, such as Bill
Oshourne.

Bill Osbourne didn't bat an eyelash when | told him later in the day. "I'd hoped to be able to go, but
Tammy weighs less. Every pound is going to count. My God, this sky hook unit for the DC-4 is big!"

"Yeeh, | don't even know if we can provide the en-ergy to runit or not,” | admitted.

"Vic and Len will work on that end of it. They'll get you a sky hook and an energy source. You and
Tammy let Wimpy get you both type-rated in the DC-4." He looked down again at the photocopy of my
cdculaions. "By the beard of my sacred aunt, fifteen hundred horsepower just to keep that thing in the
ar"

The next two weeks were probably the most hacyon days of my life | was flying most of the time.
Further-more, | was flying with Tammy. True, Seven-Eleven was an ancient clunker, but it flew. It was
sound, solid, and secure. Wimpy did an excdlent job of checking Tammy and me out in the bird. When
he Sgned us off, he cdled the FAA office and told them we were ready for the check ride. We took a



boring flight up over the hills of Connecticut with a bored FAA check pilot rid-ing in the flight engineer's
seat between us. He pulled a couple of engine-out emergencies on us, had us shoot a landing a
Westchester County Airport, and said "Wimpy, you dways do a good job. And these two have
enough time that | don't have to worry." He sgned-off our type-rating.

| wouldn't say that Jake Stock was exactly pleased that Corporate Research was taking over one of
his air-planes, and he ingsted on being absolutely certain that Tammy and | were type-rated by giving us
a check ride himsdf, much to the visble disgust of Wimpy Winfidd who knew more about that old
DC-4 than the Chief Corporate Rilot. Jake Stock was indeed an ancient peli-can, leen and grizzled,
radiaing competence and self-assurance, chewing on his ever-present cigar. He had his own way to fly a
DC-4 and damed to have had severa thousand hoursin the type during World War |1 when he flew as
an arline contract pilot for the Air Corps on the African run. After a couple of hours of a real check
ride, Jake Stock pronounced us qudified to fly Seven-Eleven, but added, "I want you to take good care
of this bird. She's my spare. | know that Bill Osbourne got a letter from Haden authorizing the
tempo-rary loan of an arcraft to Corporate Research, but | fully expect to get this airplane back from
you in the same excdlent condition as when we signed it over. Any reconditioning to bring it up to our
standards is not going to come out of our budget in the Aviaion Di-vison!"

Tammy and | then proceeded to "explore the per-formance envelope' of the old bird. We had to
know what the ship would do. For many pilots, thisis just an excuse to log some time. In our case, we
needed the data and the experience of hoursin the arr with Seven-Eleven.

Seven-Eleven was equipped with a demand regulator oxygen system, so Tammy and | flew the ship to
its maximum dtitude—full throttles, maximum manifold pressures on dl engines, and as light as we could
ar-range it. The book was wrong; this DC-4 would sall dong a 38,500 feet. True, she was mushing
through the sky right on the edge of agtall. But she would do it.

We kept feeding this data back to Vic and Len. | aso told them, "Look, this is not a pressurized
arplane. Somewhere you've got to come up with full pressure suits for Tammy and me”

"Where are we going to get space uits?' Vic wanted to know.

"Eagy!" Len Marshdl said with a amile. "We get in touch with Ted Mayan, and he gets that surplus-
scrounging graduate student of his to find two of them!”

That was a dim chance. | was therefore surprised when Ted Mayan showed up in his Lincoln
Continentdl a Skorski one morning with big boxes sedled in the usud imperishable, unpeneirable
government shipping and storage materids. They were surplus U.S. Navy MK |V ful pressure slits
capable of working in a vac-uum. And he had the necessary auxiliary equipment to pressurize them.
They didn't fit perfectly. They were not fireproof nomex built to the latest NASA specifications. They
wouldn't keep us dive more than about Sx hours in orbit. But they would work. We tested them on the
ground and put them away.

Tammy and | took some long cross-country flights in Seven-Eleven. We practiced single-engine
landings on short landing strips, smulaing emergencies. We flew sngle-engine a the maximum dtitudes
we could man-age with that amount of power. We even performed the most dangerous and deadly of
maneuvers in a large, heavy, multi-engine arplane complete dead-stick land-ing with dl four motors
stopped, ther propdlers feath-ered, and no chance of making a go-around if you didn't hit it dead-nuts
on thefirg try. Now | know what the Space Shuttle pilots go through!

Tammy was a no-nonsense, capable, cool, and quite competent co-pilot. The controls in the DC-4
are not hydraulicdly boosted, yet she exhibited srength that belied her minute sze by wrestling those
controls suc-cesstully.

Naturdly, we had to perform a critica test on the autopilot, and the DC-4 was huilt with a forward
cabinin which ardief crew could sack out during long trans-oceanic flights. Both of us requalified
our member shipsin the Mile-High Club, statute and nautical, sev-erd times at severd dtitudes, just to



meake sure that we did qudify.

Back at the lab, a new sky hook was taking shape. Vic had managed to find the origind design
manuds for the DC-4 in the Nationd Air and Space Mussum and the MacDonndl-Douglas library
archives in Santa Monica. To get copies of those old documents gave us an excuse to take some very
long cross-country flightsin Seven-Eleven. Carrying no cargo and only fud, Tammy, Vic, and mysdf, we
mede it to Cdifornia non-stop.

It was an experience for Vic. He had ridden airplanes only as a passenger in the cabin of jet arliners.
In spite of the fact that he didn't redlly know what was going on, he spent most of the time in the flight
engineer's jump seat behind the center throttle console, watching with obvious enjoyment.

He dso told me something that took some rough edges off our rdationship. "Mike, 1 had lots of
trouble understanding you when you joined the lab. I'll never understand Tammy here; shel's a woman.”
Tammy thumbed her nose a Vic, but the mathematician went on, "You try to be good at whatever you
do, but I could never understand what turned you on about fly-ing. Now | know. This is probably the
closest thing to sex I've ever experienced. The view, the smoothness, the feding that we are surrounded
and secure and warm because of technology . . ." He grinned. "It's an aerid orgasm!”

Thenew sky hook unit was designed around the spe-cific structura characteristics of the DC-4—its
reso-nances, bending moments, mass didtribution, and inter-faces between various components and
ubassemblies. It wasn't an easy job for Vic. There were many days when Tammy and | didnt fly; we
worked with the microcomputer tied in on atime-sharing net with Serge Korsinski's big generd-purpose
computer.

Things were jugt going beautifully!
Then we had the marketing mesting.

It was another dog-and-pony show, this time orchestrated by Phil Sanatella up a corporate
headquarters. Bill Osbourne indsted that Len, Vic and mysdf be present.

The conference room was the one used for meetings of the NEMECO Board of Directors. It was
plush in comparison to our lab conference fadilities. Sanatella passed around a bound document about an
inch thick, took a pogition on the right of Grant Halden &t the head of the huge table, and began with,
"Gentlemen, | believe we are going to have trouble finding a market for the Corporate Research sky
hook!"

Bill exploded. "What?"

Sanatdla hed up his hand pontificaly. "Please let me finish my opening remarks. Then I'll be more
then pleased to answer any detailed questions regarding my methodology, approach, or data. 1've spent
dl my time since the last conference working on the marketing for this device. In short, 1've concluded
that there are no apparent indudrid gpplications for alifting or pushing device that are not currently being
satidfactorily han-dled by other devices and systems which, in the long run, may be less expensve. My
sudy has aso conclud-ed that it will require a large capita outlay to move this device into production
datus, to establish suitable marketing strategies and sdes teams, and to come head-to-head with firms
meking other devices that are now on the market and doing satisfactory jobs."

Bill Oshourne was doing a magnificent job restrain-ing himsdf. Vic and Len looked dumbfounded. It
was the executive vice-presdent, Dr. Hayward Newcomb, who quigtly asked, "Can you tdl us what
markets and gpplications you surveyed?'

"They're listed in detall inmy report. All of you have copies.”

Osbourne findly could no longer withhold comment. "Phil, why didn't you work with Corporate
Research on this?'

"l did."



"You talked with me for one hour, most of that over lunch. Vic, how long did Phil talk with you?"
"About ten minutes," the mathematician replied. "I tried to explain the theory to him, but he . . ."

“I'm not interested in the theory of how or why the device operates. From a marketing point of view,
my man concerns must be gpplications, the vadue of the device in doing those jobs, and how many
devices we can anticipate sdling before we reach market satura-tion,” Sanatella explained rapidly.

Bill ignored him. "Len, how long did Phil talk with you?'

"About a hdf-hour. | gave him a photocopy of dl the memos we'd generated on applications, plus
copies of my specid gpplications laboratory notebook,” the lab director remarked, obvioudy disturbed
and disgusted.

"Those applications notes were far-out dreaming with little relaionship to the redities of . . "
Sanatellatried to put in.

Osbourne turned to me. "Mike, how much time did Phil spend with you? Y ou've probably come up
with some of the most prosaic gpplications in the agriculturd indusiry because of your background as an

ag pilot.”
| looked Grant Halden draight in the eye and said, "Mr. Sanatella didn't talk with me at dl."

Osbourne lifted the inch-thick report. "Grant, how can this be worth the paper it's printed on? We
have had applicationsin mind since Day One of this project! Hay, you know how often you and | have
talked about it!"

" suggest you read the report,” Sanatellatold him. "I have to ded with the redities of the marketplace.
| can't put credence in projections of inventors who have aways higoricdly overestimated the value of
their in~ventions. | spent a great ded of time with Bob Destry at the Mill Equipment Divison and with
Max Keler here up at the Heavy Condruction Equipment Divison in Roseville, Michigan." Sanatella
indicated the man dtting next to Destry, a sandy-haired, heavy-set, solid "condruction enginer” type
who, obvioudy, must be Max Kdler. "I worked for weeks with the market-ing people from Mill
Equipment and Heavy Construc-tion Equipment. We thoroughly surveyed the marketplace and the
various pieces of equipment currently performing lifting and pushing jobs—everything from fork lifts to
heavy extendgon cranesto. . ."

"How about our tech reps?' | broke in.
"Pardon me?'

"Did you spend any time out in the fidd with our technicd representatives where NEMECO
equipment is being used?' | asked. "Did you find out whet the prob-lems of our customers were? Did
you..."

"There was no time for that," Sanatella put in. "I had to depend upon the inputs | received from the
marketing people at Mill Equipment and Heavy Con-struction Equipment . . "

Bill Osbourne had camed down alittle bit. "Grant and Hay, we haven't discussed this before because
| didn't want to make enemies among the people Corpo-rate Research is designed to serve. But, as you
know, one of the reasons we have Corporate Research is be-cause of the very factors that Phil has run
up againg in the various divisons.”

Hayward Newcomb knew that he was dso in trouble at the moment. He answered with his cusomary
cam-ness, coolness, and rationdity, "What Bill refers to, gentlemen, are two factors that exist in every
sdes and marketing group and, as a matter of fact, even in the Department of Defense as well. One of
theseisthe so-called 'NIH factor' which stands for 'not invented here.' It means that one has such blind
and implidt faith in one's abilities and the &dbilities of one's subordinates that if it wasn't invented in your
shop, itisnt worth adamn ... to put it bluntly. Now, Bob, let mefinish before you attempt rebuttal! The
second factor isthe ordinary 'sales force hype.' A sdes force without sdes force hype isnt a good sdes



force and cannot sdI. It's a philosophy that says, in essence, that our competitors are a nice but
incompetent bunch of guys who have a good product, but it isnt as good as ours. And . . . Hold on,
Bob! Youll get your inningd And on top of that is the fact that such organizetions are so overcon-fident
that there is a better than a ninety-five percent chance that they havent even seen the competition's
product, much less even tested it against their awn! | have not read this report, Grant, but | fed that
thisis what Bill hasin mind."

"Grant, | know what's in this report because my peo-ple and |1 worked with Phil in getting the data
together." Bob Destry quickly stepped into the breach. "We tried to do an honest job. | cannot agree
with Hay's posi-tion.”

"Nor can II" Max Keller growled. "I haven't seen this scientific miracle from Corporate Research, but
| find it difficult to accept that it's an actud working em-bodiment of that old fraud, the so-caled
reactionless drive.' | have to assume it's red because I'm told that it is But | can't foresee any
aoplications for it in the heavy condruction equipment marketplace where there are perfectly adequate
devices for lifting and pushing and pulling dready. What | would like to see from Corporate Research is
adevelopment that would greetly improve the efficiency of what we have or new pro-cesses that would
permit us to make exising products better or with less cost in terms of labor and materid . . . Labor
cogts are egting me up, and | don't need a brand new invention! | need ggnificant improvements on what
weve got ... improvements, | might add, that are coming out of my own development teams reg-ularly

Halden looked pained. Open warfare had erupted be-tween his operating, money-meking divison
chiefs and his ace-in-the-hole hedge againg the future in Corpo-rate Research. "Gentlemen,” he said
quigtly, looking around the room, "thisis obvioudy a highly emotiond issue. We don't run NEMECO on
emotions or gut fed. A busness mus be run raiondly with just the right amount of gambling in certain
areas where codts are low, probability of success is reasonable, and potentid payoff can be high. I'm
rather surprised a the brief conclusons of this marketing survey; | had fully anticipated some market,
and I'm dill prepared to back this as a gamble worth taking. However," the NEMECO
president emphasized, "a rationd decison cannot be made in this environment. Perhaps some of you
have read Phil's report.” He looked at Destry and Kdler. "I haven't. Nor has Hay Newcomb who has
pri-mary responshility to me for Corporate Research. Nor, obvioudy, has Dr. Osbourne. | require the
time to read and digest the contents of this voluminous report which appears to be exceedingly thorough.
I will make no de-cison on this today. | suggest thet dl of you read it carefully. I'll cal another meeting
on this matter when I've had the opportunity to study this report.” He took off his glasses, carefully
folded them, and placed them in the inner pocket of his suit coat. Haden was upset. | could tdl thet in
the testy way he snapped, "Medting is adjourned. Thank you for coming, Max. Let's get back to work."
And he strode out.

Bill, Vic, Len, and | did not go back to the lab. Bill fet we should not because our expressons and
tones would decimate the morae on this project snce nearly everyone in the lab knew that a marketing
mesdting of great importance was going on. | suggested we go to Mamas for the usud reasons.

We sat down and dl ordered coffee.
"Vic, you haven't said much,” Len observed.

"Phil Sanatella has apoint,” Vic mused. "We tend to forget it in our cerebral work at the lab. If the sky
hook can't be sold, it's nothing more than a nifty technicd trick . . . and wed better get on with
something useful to NEMECO!"

"It is ussful to NEMECQO!" | blurted out. "That was a fantagtic hatchet job by Phil Sanatella for the
bendfit of Robert Destry and with the full support of Max Kdler!"

"You're both right in away," Osbourne said. "Before the automohile existed, the horse and buggy did
fing, and nobody wanted an automobile. Now, nobody seems to be able to do without one. The same



holds true of the telephone. We did our marketing with Halden and Newcomb, but we didn't do it with
Destry and Kdler. We have to figure out how to sdl our work to them.”

"What's our plan of action?' Len Marshdl wanted to know in his pragmatic manner. “"Where do we go
from here?'

"Damn the torpedoes! We have not yet begun to fight! Y ou may fire when ready, Gridiey!" Osbourne
snapped suddenly. "We get that DC-4 in orbit, and we do it asfast aswe can . . . And if we can't get it
into orbit, we get it as high as we can, higher than any DC-4 was ever designed to go! Fnish your
coffee, gang! There's more coffee at the lab, and we have one hdl of alot of work to do in one hdl of a
hurry if we are going to save our asses!”



Chapter Sixteen

It was alash-up if | ever saw onel

The DC-4 sky hook was about ten feet long and was bolted through the floor directly to the fusdage
sruc-ture over the aircraft's center of gravity in the cavern-ous cabin.

Carl had done a magnificent job of miniaturizing the eectronics. The hundreds of pounds of dectrica
equip-ment that had accompanied the origind sky hook had been reduced to about forty pounds of
solid-state el ec-tronics whose major weight was in the duminum frame-work that held it dl together.

The superbatteries were Len's department. | wanted to know more about them, but Len just told me,
"Look, we're working around the clock to put each one to-gether by hand. Someday, I'll have the time
to go into the most minute detail with you. But not now!"

| persisted. | like to know what'sin the airplanes | fly.

"Bridfly, they use high energy density chemicd cou-ples with a solid ionic conductor as an eectrolyte.
They're good for alittle over a meggoule per kilo, which is many times what's available from any other
low-temperature primary battery. Now, please let me out. | have to get back to the Iab and build
another one!”

The fusdage of Seven-Eleven was getting crowded with wiring, plagtic tubs tha contained
superbatteries, and the liquid oxygen system that Wimpy was inddling for the pressure suits. | was
weghing everything as it was indaled, and Tammy kept up with the weight and balance caculaions.

There were nights when we didn't go back to Morse Manor. We worked until we got tired, then tried
to find someplace to deep. "Look," | told everyone, "Tammy hasfirg cdl on the crew bunk up forward.
She has to hep mefly thisthing.”

| didnt get the chance to read Sanatellas marketing report. | might get that chance later if the
Twenty-Two Thrugter project was successful. Otherwise, it would make little difference. Osbourne was
gpending histime up at corporate headquarters running interference. He showed up from time to time to
report progress or lack of it.

On one such vigt, Tammy and | confronted him. "Bill, we must test fly this plane before we commit to
the dl-out operation,” | told him.

"Weve got enough superbatteries aboard now to cruise with aerodynamic lift,” Tammy pointed out.
"WIll it set back the schedule?' Osbourne wanted to know.

"It may set it forward," | said. "We need to tune, and we can't do that on theramp . . . only inthe arr.”
Osbourne thought a moment. "If it fails . . ."

"Then welll just have more time to either correct it or start looking for new jobs," | said.

" was thinking of what might happen if you dropped her into Long Idand Sound on takeoff."

"Don't worry," Tammy told him. "We could dimb out with only two engines. Were not switching to
sky hook power until we have lots of dtitude.”

"When do you want to go?" Osbourne wanted to know.

"As soon as Len gets that next cdl in place. Thet'll be tonight. Let's make it dramatic: Dawn tomorrow
morning, if the weather's okay."



Bill grinned. "Okay, dawn it is, right out of the old test-pilot movied™

| didn't go home that night. Neither did Tammy. We were too busy. We decided we wouldn't exceed
36,000 feet during the test flight, and therefore wouldn't wear the pressure suits. But we'd wear seat
pack parachutes not only for safety but because they diminated the need for both of us to use seat
cushions to see over the in-strument pand.

The nights were cold and dammy on the ramp a Sikorski with the damp ar from the Sound forming
little pockets of fog on the ground where it was wetter than esawhere. | checked the outsde of the
arcraft. About deven o'clock, Wimpy lumbered over to me. "Mike, are you an Authorized Inspector?”
He was referring to the specid authorization on my arirame and power-plant mechanic's license which
permitted me to certify the airworthiness of an aircraft.

"Sure am, Wimpy."

"Wdl, | didnt want to take any chances. | noted you don't think that the sky hook inddlation is a
'mgor a-teration' according to Federal Air Regulaion Forty-three.”

"We made no changes to the airframe, powerplants, controls, weight-and-baance, or performance. |
went over those regulations pretty carefully.” | looked a him. "You've been at this longer than | have.
What do you think?"

"Waedl," Wimpy drawled, "some pass-gauge FAA inspectors might fed we were dretching those regs
if they daim the sky hook's an auxiliary powerplant.”

"We bolted something to the basic fusdage dructure that doesn't affect the basic performance of the
ship. Shelll il fly according to the book,” | pointed out. "I'm willing to sgn it off on the logs. I've made
more serious modifications than this to ag planes. Most of the time, the dterations were overlooked in
any accident investigation because the engine quit and caused the crash . .. s0 the FAA and Nationd
Trangportation Safety Board never bothered to look any further.”

"Tdl you, Mike, I'll 9gn off the log book as A& P for NEMECO . . . and because I've got something
you don't have. I'm an FAA Designated Engineering Repre-sentative, and | don't think you've made any
changes requiring a Form Three-thirty-seven to be filed and ap-proved. How about that!"

"Thank you, Wimpy. You don't need to take the re-sponghility for this pile of junk. I'll doit."

"Wdl, let me. .. becauseif anybody asks, I'll tdl them | knew what you were doing . . . because you
do. Chances are tha the FAA will never question it anyway unless you prang the airplane . .. in which
case, youll have other things to worry about."

"Wimpy, thanks™"
"Jud bring it back. Jake Stock'll have my hide for a door mat if you don't.”

Carl clambered down the temporary boarding sairs rigged againg the rear cargo door and sumbled
up to me. He was nearly exhausted. "Mike, she's tuned the best | can do it on the ramp. Itll be different
inthe ar. You may have to make some adjustments to the load compensating circuit.”

"Go home and get some deep, Carl.”

"No, Wilding will have questionsif | do. He's been bugging me to find out what's going on out here. I'll
just sack out in the hangar. | want to be around tomor-row morming.” He sumbled off across the ramp.

It was cold. | finished the externd ingpection, dimbed up the stairs, and threaded my way down the
littered cabin toward the flight deck.

| tried to snesk, quiglly through the crew compart-ment where Tammy was stretched out on the lower
bunk, clad in the duly coverdls we now dl sported be-cause we had been working too hard to do more
then take a shower in the hangar from time to time. But a little voice came to me. "Mike?" She rolled
over to face me



"Sorry, | was trying to get through without waking you.”
"l wasn't degping, judt resting.”

"I thought 1'd try to get some shut-eye up in the left seat.”
"Everything okay outsde?’

"Begt | can tel, it ought to fly."

"Come here," shetold me. "It's too cold in here to-night for you to deep in that seat. Keep me warm,

We kept each other warm. The bunk ina DC-4 it very big, but we weren't big people.

After much exchanged warmth, she said in her whispery voice, "Mike, suppose it doesn't work?"
“Itll work okay," | tried to reassure her. "Thisyour fird red flight as a test pilot?*

"Yes I'm alittle scared.”

"Dont be. Or don't be too much scared. If anything goes wrong, you go out that cockpit Sde window
as fagt as you can jugt the way | showed you. And don't wait for me because Il be holding things
together long enough for you to clear before | go out my own win-dow."

"I've never jumped before.”
"Y ouve done something comparable to it."
"Huh?'

"Thet fird night you came into my room in the dark. | think that was probably harder for you to do
than make a parachute jump.”

"I'm ready to make that kind of ajump againany time . . ."

"Tammy, my dear, | know that." The conversation was not proceeding as quickly as this it was
interrupted for long periods a random moments when our lips were doing other things that prevented
taking. "When thisis over, | want to take a bigger jump. | don't want to loseyou . . . ever."

"The same, Mike. But there will be some thingsthat | have to do firg so that you don't become upset .

"Why, Tammy? Nothing in your past makes the dightest difference to me now.”

"Oh, Mike, just hold me! Dawn is coming too soon. And well work dl this out when thisis over. I'm
glad I'll be with you, because if you didn't come back . . ."

"But we're coming back!”
"Shush! And keep me warm!”

Light broke through the cockpit windows. | redized it was dawn. | got to my feet. Tammy was
adeep. | crawled through the cabin and clambered down the steep temporary Starrs to see Bill
Osbourne driving up in his TR-7. He got out with a picnic basket, grinning as he said, "Hot pilots ain't
worth a damn without a hot breskfast!"

Both Tammy and | fdlt better after orange juice, a couple of sweet rolls, ham and scrambled eggs, and
lots of hot coffee. We ate in the crew compartment just &ft of the flight deck.

"Thenk your wife for this"" | told Bill.

" will. She wants us dl to get together soon. We haven't gotten to know one another socidly.”
"Weve been busy,” Tammy remarked.

"That we have. Maybe there will be some time . . ."



"Therés never enough time”" | said.

The wan disk of the sun was wdl above the horizon when we closed the cargo door, buckled
ourselves into our parachute harnesses, fastened our safety harnesses, and went through the prestart
check lig. | pushed back my cockpit window. Wimpy was sanding on the ramp next to the fire cart,
gving usthe"dl clear.” He then pointed to an engine and rotated his hand.

"Sarting Number Three!" | cdled. Tammy engaged the starter.

"Four blades . . . six ... seven. ., nine...twdve Ignition both! Boost pump low!" she
cdled back. | flipped the magneto switch and hit the primer. "Auto rich!" she cadled and | moved the
mix-ture control accordingly. Engine Number 3 coughed, shuddered, blew a cloud of white smoke, and
settled down to run. Fue, ail, hydraulic pressures . . . dl normd. We got the other three engines started
without trouble.

"Externd power?'
"Removed!"
"Radios?"

"on”

"Vaocuum?'
"Within limitd"
"Gyros?"

"Set and uncaged!”
"Flaps?"

"Down!"

"Bridgeport Ground Control, Douglas November one three seven deven a NEMECO ramp, taxi for
take-dft"

"November Seven-Eleven, Ground. Good morning, Mike! Taxi to runway Two Four. Wind two three
zero a five. Altimeter two niner seven seven. Where you and Tammy going today?"

It may sound coally professond and technicd, but there are times on the radio when there is some
warmth. And this morning we needed it.

"Wed like aright turn out after takeoff. Going up over Pawling, Albany, and Hartford to check some
new equipment,” | told the voice from the control tower.

"Worked kind of late last night, didn't you?'
"Airlines have schedules, and we've got deadlines.”

We did our pre-takeoff engine run-up at the ap-proach end of runway 24, and Number 4 engine was
rough as hdl. Tammy looked worried. "Forget it," | told her. "Wimpy said we fouled the plugs on that
last low-power approach. It's got new plugsin it. Vave may be dicking. Itll burn the lead out under
takeoff pow-er."

"Widl, we're light enough to dimb out on three en-gines" she observed.

We got takeoff clearance from a femae voice from the tower, wheded out onto runway 24, and lined
up with the center line. Those four throttles are a handful, and | inched them forward as Tammy steadied
the con-trol yoke.

"Vee-Onel" Tammy cdled over the roar of four en-gines. We were past the critical engine falure
speed. We could now continue the takeoff on three enginesiif nec-essary.



"Vee-Two!" | eased back on the big whed, and Seven-Eleven broke with the Earth.
"Gear up!"
"Gear coming up! Three lightd"

"Climb power!" | fdt Tammy reduce power to 2300 rpm and 33 inches of manifold pressure. |
reached over and hit the flgp switch. "Haps coming up, five degrees a atime”

"November Seven-Eleven, Bridgeport Tower. Right turn on course approved! Contact Westchester
Ap-proach on one two zero point five five Have anice flight!"

"See ya later!” | replied and settled down to meking the ship fly. "Tammy, switch to Approach and
then turn on the multicom frequency so we can tak with Wimpy and Bill."

| took up a heading toward Pawling, contacted West-Chester Approach, told them we were VFR out
of two going to 10,500 and would be maneuvering at that dti-tude on a test flight. A definite New
Yorker told us to "mantan VFR on your own navigation!" In other words, he saw our radar
transponder blip on his screen, but he didn't want to be bothered with us.

We levdled off a 10,500 feet and set up cruise power—1600 rpm and 24 inches. "NEMECO
Bridge-port, thisis NEMECO Seven-Eleven on multicom fre-quency one two two point nine. How do
you read?”’

Oshourne's voice crackled back, "Loud and clear, Seven-Eleven!”

"We're levd at ten-five, pulling sixteen hundred and twenty-four, one ninety one indicated,” | told him.
"Waming up the unit now!"

We had a separate check lig for the sky hook, and we'd changed the terminology so that nobody
would suspect that we were trying a new propulson system. Carl had rigged up a "kilowatt-hours
remaning’ digita count-down indicator on the drive control pand so we could keep track of the
Superbattery power. It wasn't critica on this flight because we aso had the capability of recharging the
superbatteries from the aircraft electri-ca system.

We powered-up the drive. Plasma voltage on ... and | could see the flickering glow in the cabin
through the &t doorway. Phasing on. Drive voltage on. Load compensator on. Sowly, | turned the knob
that ad-vanced power to the unit.

There was a dight bucking of the arplane that | de-tected through the parachute pack and the sest.
"Out of phase dightly!" | said. "Tammy, take it! I'm going back to make an adjusment!”

It was perhaps the strangest sght I'd ever seeninan arplane those banks of plagtic bucket shapes, a
meaze of heavy cables, and that glowing drive unit bolted to the floor. | got rid of the bucking by a dight
adjustment to the load compensating circuit and a readjustment of the driving wave shape. | went back
to the cockpit and strapped in.

"Next time, wear your parachutel” Tammy snapped. "I don't want to lose you!"

"Next time" | told her, "don't make persond com-ments over an open microphone! Youre so
up-tight you've got your thumb clamped down on the push-to-talk switch!™

Ilmpgll
"Never mind, Seven-Eleven!" Bill's voice came back. "You're just adding alittle spice. . "

"Easy, hon! She's running smooth now. Let's seeif itll push thisbird!" | gently advanced the sky hook
power contrals.

| got an immediate increesing indication on airspeed, rate of dimb, and dtimeter. "Unit's on and
adjusted,” | reported over the multicom radio to Bridgeport. "Re-ducing as planned.” | turned to Tammy.
"Kill the out-board engines and feather the props!" She pulled the mixture controls to "ldle Cut Off" and



killed the igni-tion on engines One and Four.
The nose dropped dightly and airspeed reduced to 190 miles per hour. But the dtitude held.

"NEMECO Bridgeport, Seven-Eleven! One and Four are shut down. We're holding airspeed
and dti-tude as anticipated with the caculated power settings on the unit!”

"Roger, Seven-Eleven! Sounds good! Will it steer?"

"Stand by!" | did a gentle fifteen-degree bank to the Ieft, then to the right, and then turned to a
due-north heading. "Bridgeport, Seven-Eleven. Hies like a dream. Were going to Procedure Number
Two!"

| increased the sky hook power again. The glow from the drive unit was bright now. | watched
dtitude, air-speed, and rate of dimb increase. "Cut Two and Three and feather them, Tam!"

N13711 continued to fly, the props on dl four en-gines sationary and feathered. Airgpeed settled in
a 195. Altitude hdd at 10,500 feet. | called, "Bill, are you recording this?'

"Roger!”
"We should make another profound historical state-ment. We've got four shut down and a DC-4
flying nor-mdly!" | released the mike button, leaned across the center throttle pedestal, and kissed
Tammy.
The ship was just as maneuverable as ever. | reached down, picked up the flight manud, thumbed

through it, and found that at this weight | could safely pull about three gee's acceleration. "Hang on,
Tam," | told her, "and don't get shook up. Thisisnt in theflight plan.”

| dow-rolled the DC-4 with four dead engines

It was kind of doppy, and | let the nose fdl off a little bit as we came around. But, Snce | had never
rolled a DC-4 before, | thought it was passable per-formance.

Tammy had gone dead white. "Don't ever do that again with a ship thisbig!"

"No problem! Tex Johnson rolled the Boeing 707 prototype at five hundred feet in front of a crowd of
arline presdentd”

"Thisisno 707! Just don't do that agan!"

| didn't report it to Bridgeport. | caled New York Center and requested an IFR clearance to 30,000

feet direct to Albany, then via Victor 2 arway to Gardner, Victor 229 to Hartford, and Victor 99 to
Bridgeport. New Y ork Center came back with the approval.

"Roger, Center, Douglas Seven-Eleven leaving ten five for Hight Leve three zero zero!” To Tammy |
sad, "Let's sart 'em up!”

| shut down the sky hook once we had dl four en-gines set for dimb power. At 12,000 fegt,Tammy
and | donned oxygen masks. New Y ork Center handed us off to Boston Center, transferring control and
aurveillance to the other Air Traffic Control Center. We were outbound on Victor 2 airway from Albany
before we got dtitude,and | caled Bridgeport again on multicom. "Bill, we're leve at thirty indicating two
fifty. Proceed-ing with Procedure Three"

Again, | turned on the drive, brought it on line, had a dight tuning problem because we had burned off
sev-erd hundred pounds of fud during our dimb, then shut down al four engines.

High in the cloudless blue sky of the stratosphere, we salled dong with dl four engines dead and no
sound in the cabin except the boundary layer whispering past the windshield a more than two hundred
miles per hour.

"Baoston Center, Douglas Seven-Eleven requesting Hight Level three Sx zero for test purposes.”
"Douglas Seven-Eleven, Center. Climb and maintain Hight Levd three sx zero. Report reaching.



That's close to your absolute dtitude, isnt it?"
"Roger, Center. We won't be up there long.”
"Okay, let me know when you want to come back down."
"Appreciate your cooperation, Center."

On drive power done, we dimbed Seven-Eleven to 36,000 feet. | kept an eye on the remaning
battery power. It was dropping rapidly, but we gill had plenty to get us back to Bridgeport. We stayed
up there where no DC-4 with dead engines should rightfully be until we approached Hartford on the
southbound leg. | re-quested a lower dtitude, got permisson to descend "a pilot's discretion,” and left
36,000 feet for 17,000 fedt.

Over Hartford, we ran into trouble, and | should have anticipated it.

We couldn't get engines One, Three, and Four to start. They'd gotten too cold a minus 70 degrees
Fah-renheit up in the stratosphere, and the ail had con-gealed. Number Two started reluctantly.

Tammy was a cool number. "Knock off trying to start them, Mikel We're so light we can make it
back on one with the drive helping! Cancel IFR clearance and get us down where weve got some lift
and some warmth!"

| didn't report the trouble to Center or to Bill. | didn't want the fire trucks waiting dong the runway a
Skorski. | got us below controlled airgpace, cancdled our IFR clearance, and let Seven-Eleven drift
down. We gabilized at 4,000 feet with full power on Number Two and the drive unit pulling the rest of
the load. "No swest, Tammy! There's Bridgeport!”

"Roger! No emergency, Mike"

"Itll look strange making a landing with only one en-ging” | remarked, "but we wont declare an
emer-gency."

"Better let them know," she advised.

"Bridgeport Tower, NEMECO Seven-Eleven with you, ten miles northeast on Victor Ninety-nine!
Re-quest sraight-in approach to runway Two Four. We have an engine problem, but no emergency.”

"NEMECO Seven-Eleven, Bridgeport Tower. You're cleared for draight-in approach to runway
Two Four. Wind cam, dtimeter two niner seven five. Need the fire trucks?

"Ah, negativel Couple dead engines, but we're runnin’ light!” | replied in my best professond, cam,
and bored arline captain's voice with just the dight drawl they dl affected.

"Seven-Eleven, advise when you have the airport in Sght. Show us a landing light, please.”
Tammy flipped the two landing light switches on the overhead pand.

| picked up the locdizer back course radio sgnd. Then | saw the bright strobe lights of the runway
end identifiers. "Bridgeport Tower, Seven-Eleven has run-way in Sght.”

"Roger, Seven-Eleven. Cleared to land!™

We kept the wheds and flgps up until the last possi-ble moment to reduce drag and power
requirements. As soon as the tires touched the concrete, | turned off the sky hook so we could stop
Seven-Eleven.

"NEMECO Seven-Eleven, Bridgeport Tower! Need any hdp getting back to NEMECO ramp?”
"Thanks, Tower. We can taxi okay on one engine”
"Roger. Contact Ground point nine leaving the runway

There was concern and worry on everyone's faces as we cdmly taxied up to the NEMECO ramp and
shut down the one operating engine.



Tammy grinned at me. "Nice work!"
"Easy, with your help. Think we'd make a good teeam?"

"I think we dready have it madel" she grinned back a me. "Except you've got to learn not to swesat
those engine-out approaches!”

| discovered that | was wringing wet with perspira-tion. "Wdl, you ain't no antiperspirant ad yoursdf!"
| did my cockpit window open and yelled down to Wimpy, "No swesat, Wimpy! The all congeded and
we couldn't get 'em started again! Everything dseis copasetic!”

We darted back through the cabin. In the privacy of the crew compartment, Tammy turned around,
grabbed me by the ears, and kissed me soundly. "And that is for aerobaticsin a DC-4 a ten thousand
feet without any enginesd”

"Would you like to review inverted flying procedures tonight?* | asked her.

Once on the ground, my firg thought was to get that arplane into the hangar and locked away as
quickly as possible. The tower people had seen us working last night. Who else had been watching? Bill
agreed. But he wanted afull debriefing.

"WEell give you aful report & Mama's. I'm hungry! Then | want to deep for about aweek," | told Bill.

"l used to fed that way after amisson over Hanoi. But we need your verba reports while it's fresh in
your minds.. . . particularly what happened after you started to descend.”

It wasn't as higoric as that day in 1903 when the fird powered airplane flew, but wed flovn an
arplane with a totdly new form of propulson sysem that might take that old DC-4 into orbit around the
Earth.

The sky hook was more than a laboratory experiment now.



Chapter Seventeen

"How can Sanatella possibly say there's no market for the sky hook now?' | chortled in the lab the
next morning. "Even if we don't do anything ese, we've done something nobody's done beforel”

Left and | were having coffee together in his office. | was il high. Len wasnt.

"Wdl, Mike, we did something in the lab here that nobody ese had done, ether . . . and Sanatella
didn't even bat an eye. In fact, he's trying to shoot us down."

"Why? Why?" | couldn't understand this. Why would this one little man try to screw up the technicd
bresk-through of the century?

Tin not sure it's Sanatella done™ Len remarked, pulling his copy of the marketing report out of his
desk drawer. "Have you read it?'

"Haven't had timel"

"Before you go flying that DC-4 into orbit, you'd better. I'm not up on dl the latest infighting, but you
and | both know what Destry's up to." Len held up his hand as | started to say something. "Now, don't
worry! It will be done in the mogt gentlemanly way possible! There will be no public recriminations or
name cdling. Just a smooth and gentle trangtion of power. | don't know how Destry's working it, but
hel's got Max Keller on hisside. And he probably has an arrangement with Sanatella.. . "

"Len, does Vic figure into thisin any way that you can determine?’

"No, and it bothers me. Vic's an enigma, even though | manage to get dong with him. Y ou're doing a
much better job of that than | am," Len grinned.

"I've dways respected Vic for his prowess with mathematics and women, dthough the latter may be
sheer bravado on Vic's part,” | admitted. "At any rate, | think Vic now respects me for possessng some
ex-pertise in hisfidd, mathematics, as wdl asmy aviation activities™

"I think he also respects you for what you've done for Tammy."

"For Tammy?'

"Do you remember the way she was when you came?!

"Yegh. But, Len, | didn't change Tammy. She did it hersdlf."

"Have it your own way. When are you getting mar-ried?"

"Tammy 4ill has a hang-up somewhere. I'm patient. Shell work it out. I'll be there when she does.”
"l hope you're not disappointed,” Len warned me.

"Why?

"You may not be around when she works it out. She may be somewhere ds2."

"Wherever sheis, I'll be there”

"My dad was right: Never comment on a person's reigion or love life. Okay, you'd better get busy
and read Sanatellas report,” Len indicated the bound docu-ment, "because it's important to the sky
hook's future.

"Not any more!” It was Bill Osbourne ganding in the door. His amdl, dark, deep-set eyes were
agry, and he dmog brigtled. "Len, where's Vic?'

"He hasn't comein yet. What's the matter, Bill”? Y ou look like you've been in an accident! Are you dl
right?"



"I'm not dl right, but 1 haven't been in an accident. Mike, St down! This concerns you!" The research
di-rector closed the door to Len's office, strode over to the desk, punched the intercom button, and said
to Ruth, "This is Dr. Osbourne. When Vic comes in, send him down to Len's office Immediately.
Otherwise, hold dl cdlls and don't disturb ud”

"Yes, dr!" Ruth's voice came back. "Shdl | bring in coffes?”

"We won't need it!" He turned the intercom off, then whirled to us. "Were in deep trouble! John
Whiteside filed our patent gpplications on the sky hook. He informed me late yesterday afternoon that
the Patent Office has declared an interference. Somebody was there ahead of ud | was cdled over to
Halden's house last night at seven o'clock, and | didn't get home until three this morning! And I've been
on the carpet up at corporate headquarters this morning!”

"You've gotta be kidding!" Len exploded.
" can't believeit!" | shook my head.

"Why not? Theré's even been an interference on the load compensator invention!” Osbourne was
more than angry. 1'd never seen him in that state before. "And the interfering gpplications were not filed
until after | hired you, Mikel What have you got to say for yoursdf?'

"Only that | didn't break your confidence and didn't peddie NEMECO lab data or information to
anybody d<2" | said vehemently, dill on my fedt.

"Then, who? We know who's penetrated us and who they're working for. We've diminaied them
from con-sderation because their dients were not the ones who filed!"

"It sure as hdl wasnt me” | had to look up a Bill Osbourne standing in front of me. "I work for
NE-MECO . . . peiod! If youre accusng me of seding NEMECO secrets and sdling them to
somebody dse, you know something | don't know!™

"Bill, it couldn't be Mike" Len put in. "l checked him out persondly because, bdieve it or not, | was
wor-ried that you were being taken by an indudtrid spy! Mikeis not your spy. If heis, I'd better go out
that door with him because I'll not be worth a damn to you or NEMECO after thid Let's get back to the
basics. Who are we in interference with?"

Bill aghed, then the anger seemed to dram out of him. He plopped into a chair, took out one of his
dark cigarettes, and it it without bothering to use his holder. "Sorry. It's been a long night, and theré's a
lot of pres-sure . . . Universal American AeroSpace filed before we did."

"You-Ass?' | blurted out, udng the unflattering nickname the company had earned in the aviaion
fidd.

"Thet rules out Peter Wilding," Len observed.
"And Mac Rogton, who's reporting to his father in Greenwich."”
"Mac Roston?" This sounded incredible to me. Good old Mac?

"We knew it two weeks after he joined us”" Len pointed out to me. "There was a lot of Suff going out
the back door with Mac's Formula Vee race cars. He was down here when nobody ese was. But he
didn't know that we knew what he was taking."

"How about Vic?' | asked. "He knows more about the theory of the sky hook then anybody,
induding you, Bill."

"What about Vic? Heisn't here yet," Bill said.

"We don't know where heishdf the time. He comes in late. He doesn't show up at dl some days . .
" Len pointed out.

"Vic has other respongibilities up a corporate head-quarters.”



"Bill, Vic Aboud obvioudy has lots of Middle-East ol money. He has a new Mercedes every year . . .
and a Mercedes isthe kind of a car that if you have to worry about what it costs to operate it, you can't
afford it." Len drummed hisfingers on his desk. "Who owns Universl American AeroSpace?’

"I don't know."

"Did anybody in the Front Office think to check it out? They've got the contacts on Wal Street
through the NEMECO Board. Winthrop Dykmann has a seat on the New York Exchange" Len
Marshdl pointed out to his boss. "How much of Universdl American Aero-space is owned by Mid-East
al money?'

Bill Osbourne didn't say anything for along minute. Then he did say, "Mike, | gpologize. | haven't had
much deep, and I'm under pressure to find the lesk. Sorry. 1'd figured out that it was you. My profound
and abject gpologies. | should never have suspected you e dl . . ." Bill Osbourne looked very tired.

"Your gpology accepted, Bill. You couldn't be any more shook up or dismayed than | am.”

"You don't know the whole story yet," Osbourne went on. "Haden has dected not to fight the
interfer-ence. He's fdling back on Sanatellas report to hold the support of Destry and Kdller. It's Hay
Newcomb whose neck's really on the line a the moment! | was given two orders by Hdden and
Newcomb just minutes ago. | was firg told to find the industrid spy in my operation. My second order
was even worse: We are to cease dl work on the sky hook and everything to do with it because: a, we
will have no patent postion; b, we are in no condition to fight Universl American AeroSpace; ¢, we are
told there is no market for the sky hook among our classcd NEMECO product lines”

"Bill' You cant! NEMECO cant!" | was on my feet again. "Weve got a working device that
propelled a twenty-ton arplane through the ar at more than two hundred miles per hour . . . and it's just
alash-up prototype!. Tha arplane with the sky hook in it can go higher than it should be able to by dl
the rules of flight! It can go into orbit! Give us aweek, and we will bein orbit with it!"

"And well be facing potentid litigation from Univer-sd American AeroSpace for patent infringement
when ther patents issue” Osbourne pointed out.

"To hdl with patent rights and infringements and in-terferencesl We can prove we did it firs! Weve
got the data right herel NEMECO can have the Moon, it can have Mars, it can have the whole Solar
Sysem! We're giving up the stars to one of the classcd government-supported aerospace companies
without a fight? We're going to let them diddle around, get it dlassfied, keep researching it, and maybe
utilizeit twenty-five years from now?'

| leaned over Len's conference table toward Bill Os-bourne. "Bill, an arplane with NEMECO painted

on its Sde can be in Earth orbit next week. Let me do it, and then the lawyers can fight about it later. But
let's do it!"

"l wish it were that smple" Osbourne said degject-edly. "But I've been given a direct order by my
boss and by the president of this company. If | disobey or ignoreit, Il lose my job, well lose this lab,
and dl of you will lose your jobs, too. Then everything is down the tubes.”

Len sighed. "W, Bill, we could dways go to work for Universal American AeroSpace after
wedidit..."

"Not if we disobeyed management orders at NEMECO," Bill warned. "No corporation will take the
risk of hiring a person who's done that once, because if he did it once, he's capable of doing it again.”

"Mework for that outfit?' | put in. "Not on a bet, whether they'd have me or not! | flew one of ther
ag planesonce . .. for twenty minutes urtil it started to fal apart when | pulled up at the end of the fidd!
Bill knows whet they'll do with the sky hook. Len, you know whet they'll do with the sky hook! And |
know what they'll do with the sky hook. | won't gt around on my ass for twenty years collecting ther
paychecks and Ietting the sky hook molder in their so-called develop-ment group!”



"Youreright, Mike. That's exactly what would hap-pen,” Len Marshdl said.
At that point, Victor Aboud walked in.

When Bill told him, Vic just shrugged his shoulders.

| had expected an exploson.

"Vic, tdl me something, and tdl me the truth,” Bill Osbourne asked him. "Did you sl out to Universal
American AeroSpace? Or to anybody who might have given the data to Universd American
AeroSpace?"

"Why should 17" Aboud said with another shrug. "What would | have gained? You know thet | can
quit right now, walk out of here, and 4ill have enough money every month to spend a hundred bucks a

night on a fancy Park Avenue cdl girl with a couple of thou left over to play with. | was doing this
because it was fun!™

"Then why are you shrugging your shoulders and writing the whole thing off?" Len wanted to know.

"Because what ese can | do? Thisisnt the end of the world. In my country, if you manage to hold on
to what you've got for more than one generation without somebody taking it away from you, you're rich
and re-spected! For centuries, we've had armies come through every few years, looting everything in
sght and leaving us to build it dl up again so that we could enjoy it for a little while before another army
came through or some dictator took over in a coup. This sort of thing has happened to my ancestors so
many times that what can | do but shrug my shoulders, pick up what | can, and go on from here?' He
got up and started for the door. "You aren't going to get any work done around here today. And neither
am|. Il bein New York at Jan's place. Ruth has the number." And he l€ft.

"Maybe he's got the right idea after dl," Bill Osbourne observed.

"The hdl he had" | exploded. "His people may own hdf the all in the world, but it just lay there
beneath them for centuries until somebody risked everything and started pumping it out of the ground!”

"So what are you going to do?' Len Marshdl wanted to know.
"l may go out and get alitletimeina DC-4."

"Youre not going anywhere in a DC-4," Osbourne told me. "Jake Stock has been told already.
Wimpy has the arplane locked up. Ther indructions are to let Tom, Carl, and Mac in to remove the
equipment. Sorry, but it wasn't my decison, and | didnt give those orders. Haden is smply protecting
this company againg the very red posshility of a future patent infringement suit for what we've areedy
managed to do!" Osbourne looked completely defeated, his confidence gone, his enthusiasm sapped,
and his effectiveness as a leader of a research team completdy destroyed for some time to come. "L&t
me repesat the orders | was given: NEMECO is no longer interested in pursuing the dynamics systems
program or the sky hook development. We are to cancd the program immediady. The sky hook
equipment is to be disposed of as surplus equipment. No further funds are authorized or will be spent on
the dynamics sysems or sky hook program. The techni-cians time removing the equipment from
Seven-Eleven is to be charged off agang G&A. Understand, Len?'

"Yes gr."

"Undergtand, Mike?'

| Sghed and nodded.

"Len, cdl Tammy in and tdl her. It would probably help if you were here, too, Mike."

"Len," | broke in, "let me tdl her. Thisis likdy to cause her to come dl unglued just when she's
beginning to put hersdlf back together again. But you'd better fig-ure that we're going to take the rest of
the day off. I'm il beat from yesterday."

| wasn't as beat as | looked. But | knew it would do no more good to St around Len's office and



commiser-ate.

| had roughly formulated two plans of action in my mind, Plan A and Plan B, because of what Bill
Osbourne had just said. If the first one wouldn't work, the second one would. | was damned if | was
going to stand idly by and let the stars get away from me for the sec-ond time in less then a year! |
needed some help on Plan A. If Plan A didn't work, 1'd fdl back on Plan B. But | couldn't discuss ether
plan with Osbourne or Len. If | faled, it had to be my ass in the ding, not thers. In the meantime, | had
to hold off the jackds.

| didn't go see Tammy fird. | found Carl and ex-plained to him what had happened. He didn't bdieve
it a firdt, ether. | told him, "Carl, when you take those dectronics out of Seven-Eleven, for God's sake
don't sl them to the junk yard down the Street or bust them up! Bust something ese up insteed, and
dick that good suff quietly away up in the storage space above the of-fices. Don't tdl anybody about it.
We're going to need that gear again. It's now offiddly surplus, unwanted, unneeded, and unaccounted
for. Do you get my drift?'

Carl didn't redly understand what or why, but he said, "Hell, Mike, whatever you want, you've got!"
"I can count on you?'
"You bet! | think we've been screwed!”

"Right to the wal, buddy! What have you done with the experimentd sky hook tha was in the
dynamics lab?'

"I took it down and stole some parts off it for the DC-4 unit."

"Okay, we haven't been told to destroy it. Put it back in working shape, then hide it. We're going to
need it too."

Then | went to see Tammy. "Come on, hon. We've got to get out to the airport.”

"Mike, what's wrong?' Tammy had spotted some-thing in the way | looked or my tone of voice.
"Grab your coat. It's cold out today."

| didn't stop at the turnoff for the NEMECO hangar but kept on driving out to Lordship Point.
"Why are we going this way?' Tammy wanted to know, "We passed the NEMECO hangar.”

"I know. But welve got to tak.” | pulled the Bug up next to the breakwater overlooking the Sound.
"About what?'

"About us"

"What's happened, Mike? Y ou look like the world just caved in on you."

"It did. | told Bill Osbourne and Len Marshd| that 1'd like to tdl you, but you've got to promise me
some-thing . . ."

“Anything, Mike"

"Promise me that you're not going to come apart, be-cause what happened had absolutely nothing to
do with what we did."

"What happened in Len's office this morning, Mike?!

"You knew about the mesting?'

"Everybody in the lab did. What was it about?"

"Haden and Newcomb told Bill to cancd dl work on the sky hook project immediatdy.”
She judt looked at me without saying a word.

"Arent you going to ask why?'



Shetried to say something but couldn't.

"l tl you, then. Universal American AeroSpace filed patent gpplications on a sky hook before we
did. NEMECO'sin interference and facing a possible infringement suit if and when the patents issue to
Uni-versd American AeroSpace.”

| can't describe Tammy's expression. It seemed to be a combination of extreme distress, dishdlief,
physcd shock, and grief. "No!" she moaned. "Oh, no!"

"The reason | came out here today was to get my Cherokee out of the NEMECO hanger . . "
"Mike, did they fire you? Did anybody lose ther jobs?'

"Not yet. But Halden has ordered Jake Stock and Wimpy to lock up Seven-Eleven and only let Carl,
Tom, and Mac indde to remove the sky hook equip-ment. | want to get my Cherokee out of there . . .
right now!"

"What's going to happen at the |ab?"

"I don't know. We 4ill have other projects. But Osbourne looks and acts like a defeated man.
Newcomb's suffered a serious set-back over this So has Halden. Weve logt a very important round. |
think we're dl right unless and until something changes in corporate headquarters . . . dthough | don't
know how effective Bill Osbourne will be from now on."

She huddled into the fur collar of her cloth coat and stared out a the gray waters of the Sound.
Suddenly, she looked smdl and vulnerable and frightened. | didn't like to see her that way. | liked her the
way she was yesterday, clad in adirty orange coveral that was much too big for her and rolled up at the
deeves and ankles, confident, professond, cool even when scared, and absolutely unflgppable during
the angle-engine let-down and landing.

"Len was going to tel you, but | persuaded him to let me do it," | went on. "NEMECO doesn't fed
they can afford to fight Universdl American AeroSpace over the patent thing, and they fdl back on the
Sanadla mar-keting report. Haden had no choice. So Y ou-Ass—as Universd American AeroSpace is
unaffectionatdy known in the aviation fidd—is probably going to St on the ky hook for at least
Sseventeen years until the patent rights expire.” | reached over and took her hand in both of mine. It was
cold.

Inavery smdl and vulnerable voice, Tammy asked, "How did Universal American AeroSpace do it?
Weasit a duplicate research effort as Dr. Mayan suspected might happen?”

"No, You-Ass gole it from us. Bill was told to find the indudrid spy who leaked the data. It wasn't
Peter Wilding, and it wasn't Mac Roston, because Len knows what Mac took . . ."

"Mac was an agent?' she asked in dishdief.

"That's what I'm told. Osbourne thought it might have been me because the dates on the You-Ass
appli-cations coincided with my employment a8 NEMEQOO. But Len checked me out independently
because he thought | was an indudrid spy. And Vic just doesnt fit the bill a dl. So Osbourne is 4ill
looking for the leak . . ."

Tammy looked over a me Tears were sreaming down her cheeks and her beautiful face was
screwed into an expression of extreme grief. "Mikel Oh, Mike! | kept tdling you there were . . . things
you didn't know! But | had to do it! | had no dternative . . . and | didnt know where the data were

gang .. . .

"Tammy, what are you saying?"

"Mike, I'm your spy! My unde in New Jersey isnt my uncle He's the head of a large indudrid
espionage group . . "

It was a long and tearful confesson, and | had trou-ble bdieving most of it. | knew there were



international  espionage organizations, but this wasn't one of them. Its busness was sometimes
internationd, but mogt of its dients were within the United States. Tammy admitted it dl to me between
sobs that racked her amdl body bundled in her bulky doth coat.

She had fed them dl the sky hook data on her trips to New Jersey. But she was certain that the
information had gone to Universd American AeroSpace because of remarks that had dipped into the
conversations with her "unde”

"I didnt believe . .. | can't beieve. . . tha thisis the outcome!” she sobbed. "The people a the lab
arethe best friends . . . theonly red friends. . . I'veever had . .. | didnt meanto hurt them . . . And |
didn't mean for them to hurt you, Mike.. . ."

"Those two goonsin the parking lot?"

"I found out later after . . . after | had learned to care a great ded for you . . . which | was not
sup-posed to do! They wanted you because you knew more about it than | could tdl them."”

"They would have had one hdl of atimemeking metalk . . ."

"Oh, no, Mikel Within minutes, you would have been so full of psychodrugs that you wouldn't know
where you were or what you were doing. They would've drained you dry! I've seen them do it to others
. If you were lucky and if they'd gotten what they wanted quickly and eesly, you would have
probably come to in some back dley somewhere with little knowledge of wha had happened to you
. if you were lucky. They destroy people ... | hated them. . . | hated them!"

"Then why did you do this, Tammy?'

"Becaue| had to . . ."

"Did they pay you wdl?"'

"No. | didn't get paid.”

"What have they got hanging over your head, Tam?'

"I'manillegd dien, Mike."

"You're what?'

" | was an English trandator with a trade misson . . . and | just walked away in New York City one
day. But somehow, the espionage organization found where | was. They track defectors like me and use

us. | think the trade delegation passed the word to them to watch for me . . . and they eventually
found me. . ."

"But you could have requested political asylum!™ | pointed out.

"You don't understand. How could you understand? My father, my mother, my brothers . . . They're
dill over there. If | asked for asylum, they would become unpersons. They would never starve, but they
would never be able to lead even the normd lives of people over there. If | just disappeared into the
crowds herein America, it could be considered that I'd been mugged, raped, and murdered. The police
here aren't as thorough as they are there, and America is consdered a very dangerous place full of
criminds At leadt, it is a convenient excuse to use when someone like me disap-pears. They don't have
to make retribution back home, and they've got a piece of good propaganda for domes-tic use. So here
| am. Every paper | have isforged, obtained for me by my ‘uncle,’ who has the option of informing your
immigration authorities about me or re-porting back that | secretly sought political asylum here to protect

my family.”
This was the sde of Tammy Dudley that | had ne-ther known nor suspected. How could she have
told me? How could she have broken through the wall of quilt and fear that surrounded her life?

Strangely, even though she was the person who was responsible for loang my chance a the stars, it
did not change my fedings toward her. Now | knew. So what? The important thing was to figure out



where the two of us could go from here.

Gently, | told her, "Tammy, dl of those documents cannot be forged. You couldnt have flown that
DC-4 the way you did yesterday. You couldn't have handied my Cherokee like ared pro if that FAA
license had been forged . . "

"It's forged,” she admitted. "The DC-3 heavy time was logged in an exact copy of it the Soviets call
the Li-2. | learned English because it's required for both ar force and state arline pilots. 1 was
transferred to the trade commisson because | was a better pilot than most of the men ... so don't
believe dl they tdl you about femde equdity over there She didn't say anything for atime, and we both
watched the dull gray rollers wash up the Sdes of the breakwater a Lordship Point. FH-ndly, she broke
the slence with, "Well, Mike, shdl we get back to the lab so you can report me, or do you intend to
drive right over to the Federal Office Build-ing?'

At that moment, | discovered for the firg time in my life what "love' redly was. The happiness, the
well-being, and the security of Tammy Dudley was abso-lutely essentid to me over everything dse. It
was not that | couldn't go on without her; it was that | would not! My whoale life changed.

"Nather!" | sad without hesitation. "It doesn't make any difference anyway! We're going to get our
Cherokee out of the NEMECO hangar and put it in our hangar, probably up at Waterbury, Meriden, or
some other arport that is out of the way. We've got some things to do with that bird . . . and | have
a-ready taken care of most of the necessary arrange-ments. Tammy, my dearest, | am bascdly mean
and nagty, and | fight dirty. I'm not going to roll over and play dead for a bunch of corporate paliticians.
I'm go-ing to do the one thing they dread most. Correction: We're going to do it!"

| reached down through the fur of her collar that she had turned up and took that beautiful face in my
hands. "In the meantime, | 0 have a solution to your prob-lem, and well do that right away. It will not
only make it difficult for the federd immigration service to do any-thing to you, but it may aso get your
oy organization off your back.”

"What do you mean, Mike?"

| kissed her tear-stained face. "Tammy, my love, you are about to marry an American ditizen, and by
the time the lawyers and the bureaucrats and the politicians get it dl figured out, it will be too lae . . . if
they can figure it out a dl!' The Cherokee will get us to Provi-dence in less than an hour. Under the
circumgtances, ' 'twere wel it were done quickly," as Shakespeare said. We're going to act faster than
they can move to stop ugd"

Tammy managed a wan smile "Mikel Dear Mikel Why Providence? Why not just go to the
Bridgeport City Hall?'

"Because in Rhode Idand, there's no waiting period! Don't you think | have been checking these
things out, Tammy?"

"l ... | didnt think that this could ever happento me . . ."

"What's that, hon?"

"I shouldnt tdl you, but I mugt. | have to. | can't keep it bottled up. You did tun me on that firg night
after you beat off those goons of my ‘'uncle’ But after-wards, | was operating under indructions . . .
inducking the afternoon in Morse Manor when | wore that sexy little piece of lace . . . But, Mike, my
dearest, you started to do more than just turn me on, and you started to become something more than
another job | had to do for my 'uncle' ... | love you, Mike! We were ingructed to never let it
happen . . . but it happened to me. Mike, Il marry you forever and ever with dl the love I've got, but
you must forgivemefor what | did . . ."

"For what you did? Tammy, do you know how it makes mefed to be treated as a cold business ded
a the start and be able to change that into red affection? Dearest, you don't know what a compliment



that isto mel And what difference does it make now? You have asolutely nothing to be ashamed of,
and I'm going to fix things up so that you will never be afraid of anybody for anything again!™

"Mike, how did | ever manage to find you?'

"Maybe someday well have time enough to find the answer.”

| never redly liked a VW Bug: the front seats are bucket seats with a brake lever and a gear dhift

be-tween. | made up my mind that after | had arranged for a wife here, | would dso arrange for a good

old Ford or Chevy with a bench seat in front and the gear shift on the steering column where it belongs.
That sort of thing makes for easier closeness. . .



Chapter Eighteen

We sgned our namesin afull round hand in the book in the Township of Warwick, County of Kent,
State of Rhode Idand. | wanted it to be as public as possble. | wanted to be sure that numerous
skepticd clerks and the judge who performed the civil ceremony had seen dl the documents—driver's
licenses, Socid Security cards, pilot's licenses, and dl the assorted ID's—and had acted on the basis of
their authenticity. |1 wanted to leave atrall as broad and conspicuous as the Connecticut Turnpike. We
checked in for our honey-moon night in the Sheraton Motor Innin Warwick where | paid for everything
with American Express so that there would be record of our stay.

We cdled Bill Osbourne from the motel room, told him where we were and that we had been married
that afternoon. He managed to convey his congratulations and wishes for future happiness. | told him we
would bein the lab late tomorrow. "No, take a couple days, if you want. You deserveit.”

We took a whole week. | knew that Tammy required it. | didn't think | did, but | discovered
otherwise. It had been months of very hard work.

The colors were long gone, and the barren shades of gray that characterize the New England
countryside with the coming of winter did not provide the most spectacular of Sghts. But we took a little
agrid jaunt around New England anyway. Everywhere we landed and refueled, | paid with a gasoline
credit card so there would be a record.

And | found that the name of my Cherokee was very apropos. It does take two.

| didn't give Tammy time to crawl back into her shdl of suspicion, fear, guilt, and anxiety. | don't know
whether her former husband was an American pilot or not, but he had mistrested her. | gave her no
reason to fear our rdationship, and she responded with a growing eagerness and aggression that hed
only briefly and hdt-ingly surfaced on afew occasions before.

Knowing what | did, | redized why she dways seemed to dress in severe dothing without color or
dyle. W, any bride should have a proper trousseau, and we'd left Bridgeport in Two To Tango with
nothing but the clothes on our backs. So | bought her clothes that began to bring out the bright,
intdligent, happy person that she had become.

In alittle colonid inn near Lebanon, New Hamp-shire, | explained to Tammy what we were going to
do.

"We have to do it! We can't stand by and do noth-ing!" She had some excdllent suggestions to add.

What would a couple of scientist-types do on their honeymoon? Buy a new programmeable caculator
and spend hours working over complex equations! Actudly, we did more than that, but that is nobody's
business but our own.

There was a big celebration when we got back. They needed something to celebrate.

"Damn it, Mike, you didn't give me the chance to give you a proper bachelor's party!” Vic bubbled,
dap-ping me on the shoulder. "We went ahead anyway with the dancing girlsand dl therest . . "

"Initiate any new carpets in the process?'

Ruth was lovely. "Now, Mike, | see no reason for you and Tammy to look for an gpartment
somewhere ese. | have room at the house to give you plenty of privacy. And I'm not a prude.”

"You never were" | reminded her.
The gaety did not last. We had to face the NE-MECO Corporate Research Center Laboratories



with-out the Sky hook and with a badly demordized Bill Osbourne. | went to work on the superbattery
develop-ment project, to which Carl was adso reassigned. Tom, the little technician who had been
working on it with Len, was moved over to the shot-dloying process full-tme

The superbattery program didn't excite me but it kept me a8t NEMECO Corporate Research Center
L ab-oratories with fadlities that | could use, a paycheck coming in regularly, and everyday contact with
my col-leagues. Plan A required co-conspirators, and | re-cruited them using the best covert techniques.
They in-cluded Tammy, Carl, Wenddl, Wimpy, Mayan, and Karsnk.

It was a big risk, and some of us could lose our jobs because of it. But dl of us fdt very strongly
about the sky hook.

It didn't bother Carl. "A good eectronic technician can dwaysfind ajob."

Wendd| approached it with hisusud dry rationdity: "Damned shame that the company won't fight for
the inventive rights of its employees. I'm an engineer; there's dways work for an engineer to do in this
world."

In Mayan's case, it was a politica disaster of the highest sort that he wouldn't let anyone get away
with. And Kordanski was disurbed over the posshility that the sky hook work would never be
published. "1 was once told by a colleague that he hoped Bill's Academy paper was never published. |
do not like people who do not play by the rules”

Wimpy Winfidd's approach was different. "Mike, you gotta have a good A&P besides yoursdf. |
know Cherokees. | want to tag dong so you don't kill your-self. What | do in my spare time is my
business, | didn't have to 9gn that yellow-dog disclosure agreement be-cause I'm just a mechanic in this
outfit."

Carl and Wendd| got the equipment out of the b in dribs and drabs. Len never knew that Carl had

squir-reled it away anyway. Bill Osbourne didn't know, and Vic never noticed. That was good because |
didn't want to implicate them.

There were two tough problems. One of them was checking the caculations for Two To Tango. The
other was getting the superbatteries out without leaving evi-dence that they were gone. So we used the
old trick of putting something in place of each superbattery as we removed it. If Len had asked for an
inventory audit, it would have shown up immediatdy. But Len never asked for such things.

We didn't need many superbatteries to power the old laboratory sky hook that we ingdled in Two To
Tango a Waterbury.

We had to move as fast as possible, but we could work only on weekends and an occasond night
when the weather wasn't too bad. When it snowed, we didnt want to be stranded in Waterbury and
have to cdl in from there to the lab.

It gets cold inland away from the water of the Sound! We rigged infrared lampsin the Tee-hangar, but
that uninsulated sted building wouldn't hold the heat. It was the longest, coldest winter of my life. | may
have been frustrated by the cancellation of the sky hook project, but we were wdl dong with Plan A.

"Honey, don't you think you'd better make contact with your ‘uncle’ pretty quick?' | happened to
mention one day as we were driving up to Waterbury. "Won't they think something's wrong if you're
glent thislong?'

"No," she said quietly. Then she turned to me and smiled. "They got what they wanted. An agent can't
be used congantly because they burn out or lose their cover . . ."

"Youve certanly logt yourd™
"Yes, dear, but only with you!"
"So what do you think we should do if you get an-other cdl?"



"I wont," she said with a amile thet radiated her aura throughout the Chevy Bl Camino.

By mid-February, Plan A was dmog ready to go. Thank God for Wenddl Stone! He came to
understand aircraft technology very wdl and worked out so many shortcuts that | logt track of dl his
contributions. With Wimpy's help, Wendd| became a passable A& P. Wimpy tried to tak him into going
for an A&P raing, but Wenddl declined, saying he was an engineer and didn't need to become a
mechanic.

"And youll never get me up in one of those things” he added.

"That's what the caterpillar said when he saw the butterfly fly over,” Wimpy told him.

Together, we managed to gtrip everything out of the Cherokee that wasn't required. We left the cabin
insulation in place; it didn't weigh very much, and we'd need some insulation. The back seets came out,
as did the platform on which they were normdly bolted. The bag-gage compartment floor came out. We
removed the &t cabin bulkhead; that made it easier to ingal equipment. | took the ol cooler off the
engine it was too cold to require it, and the engine would be frozen solid halfway into the flight anyway.
We even ditched the ash tray and the cigarette lighter, causng Wenddl to exdam, "Why, that's
downright un-American!"

We scheduled a go-date, and | cdled Ted Mayan.

We planned the flight for a Sunday morning so that we wouldn't be absent from work. The weather
was perfect: sky overcast, cdling 2,000 feet, three middie-levd cloud decks above that, thin cirrus at
30,000 feet. The runway temperature was a chilly 12 degrees Fahr-enheit, and it was damp. The wind
was light and vari-able.

The briefer on the phone a Windsor Locks Hight Service Station was rather surprised when | asked
for the winds at 24,000, 30,000, and 36,000 feet. The jet stream was north of us that day, and winds at
those dti-tudes were less than 70 knots. | filed an ingrument flight plan for a "PA-28 Cherokee'—a
desgnation that covers more than a dozen models of the basic air-plane—at Hight Levd two two zero,
test flight at ex-treme dtitudes. | got an IFR clearance, but not my re-quested routing. That didn't make
any difference. | expected that. It was Sunday, and the airspace was busy.

That meant everything we did in the air was going to be on the FAA voice tapes and the computer
records of their radar scans. And we had an academic observer on hand whose reputation was
unblemished and unassail-able.

Tammy and | bundled up. We couldn't afford the en-ergy for heated flying suits We needed every
kilowatt-hour for the sky hook. We findly crawled into the cabin of Two To Tango and squeezed in
next to the sky hook bolted lengthwise through the cabin and attached firmly to the main wing spar that
went right behind both front seats. We closed the door and latched it. Wendell and Carl rolled back the
Tee-hangar doors and pushed Two To Tango dear of the hangar.

Wimpy had preheated the engine in the hangar so that we would not have to waste a moment of time
from start-up to takeoff. "Clear prop!” | ydled, quickly shut the stcorm window, and cranked up the
Lycoming.

"Youve got vacuum! Y ou've got dternator!” Tammy called out.
"And I've got fud pressure and oil pressure. Radios on!"

We taxied immediady to Runway 36 through the dush. | tried to go dowly to keep from splashing
dush up under the wings where it would freeze and create additiond drag. We made a quick engine
check at the end of the runway, ran through the ingrument panel, gave a takeoff cdl on the unicorn
frequency—one rea-son we had chosen Waterbury-Oxford was the absence of a control tower—and
taxied out on the runway.

| was glad it was cold because it made the ar denser. We mugt have used nearly 4,000 feet of that



runway, and Two To Tango literdly crawled into the air.
"Off a threefive past the hour!” Tammy sang ouit.
"What did you figure this plane weighs?'
"Twenty-five hundred and ten pounds.”

"A little over maximum permissible gross, wouldn't you say?' | asked as | struggled to maintain adimb
a 85 miles per hour.

"It'sflying, isn't it, dear?' Tammy replied.

"Bardy! Wesichester Approach, Cherokee one four two two tango with you out of fifteen hundred
feet, off Waterbury at three fivel"

"Cherokee two two Tango, Westchester. You're ill too low for my radar. Climb on course. Report
Pawl-ing."

We went into the overcast a 2,000 feet, and | flew the gauges while Tammy set radios. "Plan A Base,
Fan A Bird with you!" she cdled to Carl and Wendell on the aeronautica multicom frequency.

"Han A Bird, where are you?'

"Somewhere over Planet Eath!” Tammy shot back. "Were dimbing in the clouds. Stand by the
frequency for reports.”

Westchester Approach handed us off to Boston Cen-ter, who got us in radar contact, asked us to
verify dti-tude, and requested better rate of dimb. "Negative on dimb rate,” | told them. "We're loaded,
and thisis a test flight to maximum dtitude.”

They were peeved, but we were the ones with our talsin the clouds.
Tammy made regular reports to the ground crew at Waterbury.

Thedimb rate improved dowly as Two To Tango burned off fud. At 12,500 feet, both Tammy and |
donned the oxygen masks that | had bought, a standard full-flow system with a 50-cubic-foot cylinder
that would give us both about five and a haf hours of oxy-gm

At 17,250 feet, | couldn't get another foot of dtitude out of the overloaded Two To Tango.

"Let's get the drive on, Tam. Weve been cleared to twenty-two thousand, so weve got to have some
push. You takeit. Il get things cranking.”

We were about 2,000 feet below the dtitude that had been caculated for darting drive operation.
And | had some brief problems, as usud, phasang the unit. But they werent as bad as with
Seven-Eleven.

We leveled a 22,000 feet, and the Lycoming was gasping. Had it not been for the thrust of the sky
hook unit maintaining about 90 miles per hour indicated air-speed and creating some breeze past the
prop, | am sure the engine would have stopped from sheer lack of oxy-gen. | reported leve a Hight
Leve two two zero, and Tammy reported conditions to the crew at Waterbury. Then | requested Hight
Levd three two zero from Cen-ter.

"Uh, what modd Cherokee are you?' Center wanted to know.
"One-eghty with speciad power mod,” | told them. "We're going for maximum dtitude test.”

"Okay, Cherokee two two Tango is cleared to Hight Leved three two zero. Report reeching . .. if
you do."

"Two two Tango out of Hight Levd two two zero for three two zero."

| reached down and turned off the Lycoming's igni-tion. There would be little chance of getting it
started again on thisflight. The outsde air temperature was a-ready minus-40 degrees Fahrenheit.



"Fan A Basg, thisis Flan A Bird. Man shutdown at twenty-two on schedule. Running on stand-by
unit now," Tammy reported to Waterbury.

Without the engine, we lost our cabin heater and the vacuum pump that drove the attitude indicator
and the directiond gyro. "Swestie" | told Tammy, "you're going to have to operate the drive unit. I've
got my hands full flying partid pand.” It's possible to fly an arplane under indrument conditions with
nothing but the turn-and-bank indicator which is dectricdly driven, the magnetic compass, and the

arspeed indicator— "partid pand.”
We made 32,000 feet, but the windows were so fogged and frozen up with the condensed moisture

ex-haed from our oxygen masks that | couldn't see any-thing. It was drictly full gut-tearing instrument
work on apartid pand.

There we were, higher than any Cherokee had ever been before, and we couldn't see anything! It
must have been beautiful out there.

"Han A Base, thisis Plan A Bird, levd at thirty-two, getting ready to go up to thirty-gx,” Tammy
reported. "We have seventy percent power left, but the windows are frosted up and we can't see. Were
operating partid pane under full ingrument conditions.”

"Okay, Plan A Bird. I'm glad we stayed on the ground!”

"Center, Cherokee two two Tango requests Hight Leve three Sx zero."

Boston Center came back a me with, "Please say again. Did you request Hight Leve three 9x zero?"
"Affirmativel”

"And you're a Cherokee One-eighty?"

"Affirmative”

"Can you estimate time to dlimb to Hight Levd three Sx zero? We have consderable jet treffic at that
flight level. We've got to fit you in."

"We can make four hundred feet per minute, Cen-ter."

"What have you got in that thing?"

"Specid power mod.”

"Center clears Cherokee two two Tango to Hight Leve three Sx zero. Report reeching!”

"Two two Tango leaving Hight Leve three zero zero for Hight Leve three sx zero. Will report
reech-ing."

| remarked through my oxygen mask to Tammy, "I'll bet hdf the supervisors a Center are hanging
over the controller's shoulder not bdieving ther own equip-ment!™ As required, Two To Tango had a
unit capable of responding to a radar pulse from the ground with a coded reply giving our identification
aswdl as our dti-tude.

| could see the twinkle in her eyes over the top edge of the oxygen mask. She just nodded. It was
difficult to talk with the oxygen masks on.

"How's power?"
"Sixty-two percent.”

So we went up another 6,000 feet into the tropopause, a place where Bill Piper and Fred Weick had
never guessed that one of therr Cherokees would ever fly. But we were flying . . . right on the edge of a
ddl, but with sky hook power to spare.

Two To Tango could have gone higher, but we wouldn't be able to avoid hypoxia, even breathing
100 percent oxygen. We needed a system that would force oxygen into our lungs under pressure a any



higher dti-tude.
"Center, Cherokee two two Tango, reporting Hight Leve three sx zero!"
"Jet traffic 9x o'clock, ten miles will overtake you on the right, an American 727."
"Roger. He'sin our blind spot.”

"American Hight Sx Nineteen, treffic twelve o'clock, now nine miles, same direction, Cherokee at
Hight Leve three sx zero."

"Center, American Sx Nineteen." Ancther drawl came from the cabin loudspeaker. "Say agan
please. A Cherokee a thisflight leve?"

"Affirmativel Now tweve o'clock, five miles™

"Center, tdly-ho! American Sx Nineteen has the traffic. All three of us on the flight deck see it! To be
honegt, | don't believe it! We're right under him now, and his prop is stopped dead!”

"American Sx Nineteen, Center. Say agan!”

"American Sx Nineteen just went past that Chero-kee. His prop is stopped dead and he's maintaining
dti-tude.

"Affirmative, we show him mantaning dtitude, Sx Nineteen. Thank you for the information.
Cherokee two two Tango, Center. Confirm your engineisinoperative.”

"Center, two two Tango. Our norma engine is shut down, but our auxiliary test propulson unit is
function-ing normally. We're maintaining assgned dtitude and eighty knots [-A-S!" | told them, glancing
a the airspeed indicator.

"Areyou in any trouble?’
"Center, two two Tango, negativel We're proceeding according to flight plan.”

"Uh. .. Ah, roger, two two Tango." It was a con-fused tone from the arr traffic controller gtting in his
wam and comfortable darkened room in Boston.

We were getting very cold.

"Forty percent on power reserves,” Tammy informed me,

| made my south turn over the Albany VOR. "Okay, let's go down."

"Yes, please! I'm beginning to freeze to death!”

"Center, two two Tango has completed flight test at dtitude, request descent to eighteen thousand.”

"Two two Tango, descend at pilot's discretion, maintain one eght thousand. Contact New Y ork
Center on frequency one three one point five"

That was a specid Center frequency, and | knew | was going to be taking to some high brass there.

"Han A Base, Plan A Bird descending blind out of thirty-sx, and New York Center wants to tak to
uson ther specid frequency. We're cold and the windows are getting worse. We can't see athing!”

"New York Center, Cherokee two two Tango with you on one three one point fivel"
"Two two Tango, thisis New Y ork Center. Please confirm you're on IFR flight plan for atest!"

"Affirmative gr, flight plan filed through Windsor Locks, clearance received and acknowledged two
hours ago.”

"Two two Tango, just curious, but you were alittle high for a Cherokee! Care to tdl us what's running
thet airplane?'

"Negativel Proprietary information. Sorry, Center!"



"Roger, two two Tango. We had a telephone cdl from an upstate newspaper who was monitoring the
frequency, plus a report from an American Airlines jet westbound out of Boston. Couple of reporters
are here now wanting to know what kind of UFO you're flying."

| took a deep breath of 100 percent oxygen, then re-plied, "Center, this flight crew is not authorized
to make statements to the press. Contact Grant Halden, president of New England Mill Equipment
Company in Bridgeport.”

"Roger, thanks much. Safe flight, two two Tango. Looks like you've got some sort of dtitude record
there. Contact Westchester Approach frequency one two zero point seven.”

"Two two Tango to one two zero point saven.”
"Fan A Base, thisis Plan A Bird descending through twenty thousand. We made thirty-six.”

Westchester cleared us down to 4,000 feet and the ILS Runway Three Six approach to Waterbury,
cross-ing the outer marker radio beacon southbound at 4,000 feet.

"We gonnamakeit?' | asked Tammy as | shucked off my mask at 12,000 feet. It was frozen to my
face, and it hurt when | pulled it off.

"Weve got dightly more than twenty percent. Can we get the engine started?”
"Il try."

It was frozen solid.

"Mike, can you land if we don't clear the windows?'

"l doubt it."

"Let me try something | learned flyingin a very cold part of the world," Tammy said. She took off her
heavy gloves and began to scraich away the frost with her fin-gernails.

Scratch and fly. Both of us kept at it until, at 5,000 feet, the temperature had warmed up to zero, and
there was a clear patch about afoot square thet | could see through.

"Il make it now. Thanks, hon."
Tammy was sucking on afinger. "Broke anal.”

"l buy you a new one" | promised her. A light flashed on the insrument panel and a series of long
beeps came over the cabin loudspeaker. "Almogt home! There's the outer marker!”

| redly didn't need the hole in the frost of the wind-shield until we were coming down the ILS glide
dope and | saw the runway at 1,500 feet. It was a lousy land-ing. | had to open the storm window to
See to turn off on the taxiway and head for the Tee-hangar. There was enough power |eft in the
batteries—about 7 percent—to use the sky hook to taxi to the Tee-hangar. That had been cutting it just
alittle bit close!

It seemed so much warmer herel

Wenddl, Wimpy, Mayan, and Carl were waiting for us. We were extremdy cold. And Two To
Tango was frozen s0lid. "Let's get it started and moved out of herd" | told them. "Then we can go
somewhere and celebrate!”

"And get warm,” Tammy added.
"Il get you as warm as you want," | told her softly.

"Il have this engine ready in less than five minutes” Wimpy said, moving quickly. "Wenddl, hand me
those infrared lamps Now put one here, and the other one therel I'll work on the other sde. Carl, get
those pro-pane heater hoses jammed into the cowl openings up front!" Wimpy knew what he was doing.
True to his boast, he knew alot about Cherokees!



"Did it go right?* Mayan wanted to know.

"Perfect. We got to thirty-six thousand feet and a Boeing 727 went past us, reporting to the FAA that
our prop was stopped!”

"Good! We couldn't ask for better confirmation!” Mayan said, overjoyed.
"Itll be on the FAA tapes, too!" Tammy added.

"Hne, but let's get moving!" | put in quickly. "We haven't got much time! The cops and reporters and
God knows who esewill be here any moment. And Plan A doesn't call for us to be here when they get
herel"

We did it. Carl and Wendd| had aready cleaned up the hangar. We poured two five-gdlon cans of
100-oc-tane av-gas into Two To Tango's tanks. It took about five minutes for Wimpy to get the
Lycoming thawed out. A little deicer fluid from the windshield washers on Wen-ddll's van got the cabin
windows clear. And a battery jump from the van got the Lycoming started.

There was nothing to show we had been a Waterbury an hour after we landed. By that time we were
dl over a the Meriden Airport seventeen miles to the east where we rolled Two To Tango into the
hangar rented in Mayan's name. Only when we knew tha Two To Tango was locked away in an
obscure Tee-hangar on an arfiedd samdler than Waterbury did we fed secure enough to head on down
the Wilbur Cross Parkway for a quiet celebration.

Fan A waswdl under way.



Chapter Nineteen

The next morning down &t the lab, we waited for the other shoe to drop.
And nothing happened.
Tammy began to fret. She didnt like waiting for the other shoe to drop.

Wenddl was soic and went about his work on the shot-dloying process as though nothing had
happened.
Ruth knew that something was going on, but she kept quiet about it.

Len sensed it, too, and it bothered him. "I can't reach Bill on the phone. He's in a meeting and is
un-available. Ruth just got acdl from Helen in the Front Office indructing Ruth to accept no telephone
calls ex-cept those that came in on the tie-line from corporate headquarters. But | can't get through to
corporate headquarters to talk with Vic because dl gx lines have been jammed dl moming and the
tielineisbusy or not working! What's going on?"

The other shoe was getting ready to drop! "Why don't we wait to see what happens? As Vic sad,”
and | shrugged as the mathematician had done months ago, "what else can we do?’

One of the most important aspects of Plan A was to let the pot come to a boil while we waited.

The very lag thing that would hep Destry, Kdler, Sana€la, and those involved in the Corporate
Re-search Hatchet Job was public disclosure, exposure, or atention. But | hated having Halden,
Newcomb, and Osbourne involved.

It was tough to wait. | wanted to run out and shout to the world that we had a new device that opened
the universe to mankind. But | couldn't.

The whole day went by. Nothing happened.

After work at Morse Manor, | sat down with the Bridgeport Post and looked a the New York
Stock Ex-change dosings NEMECO had risen 7 points to 34, but only 2,000 shares had been traded.
There was no comment about this stupendous rise in the cdosdy hdd stock of a medium-sized
corporation. But a 26 percent rise in a stock's price in one day was certainly indicaive that something
was going on. | knew what it was. | had NEMECO stock accumulating in my retirement plan, plus a
stock option to purchase at twenty-five!

We played poker at Morse Manor that night. Wilding saw that | was edgy and that Tammy was
upset. Carl, on the other hand, seemed to be talking it in stride. As a result, Wilding managed to take us
for awad. So he knew that something was going on. He tried to probe it out of us, but we wouldn't talk.

With the way NEMECO stock was behaving, | didn't mind dropping a few quid a poker. All of us
were going to be even better off than Vic was.

If Plan A worked ...

Asfor Plan B, | hoped that I'd never have to use it. | was in afighting mood. Plan B was rough. But
Tammy would manage to come out dl right. That I'd made cer-tain of!

Later that night, Tammy became amost hygtericd with fear which she had kept under control dl day
long. | held her tight while | tried to explain, "Tammy, it's going to be dl right."”

"Oh, Mike, they'll find us They'll come after ud"



"Therewill be no midnight knock on the door. We don't do that here.
"l wish | could bdlieve that, darling!"

"Look, everything we did on the flight was properly carried out according to the Federal Air
Regulations. We don't have to worry about the government. It's drictly between us and our employer.”

"But that can bejust asbad . . "

"No, because NEMECO isworking very hard to try to keep what weve done out of the public eye.
They want it to be completely internd. If you become in-volved, you know ther€'s a plan to protect you .

"Oh, | know about it. Weve been over it time after time. But, Mike, I'm dill afraid of what ‘uncle
might do! You don't know those people! You have no idea how utterly evil they are! Or how violent!
They don't care athing for a humen lifel They must dso know what we did . . . and that makes you and
me very vd-uable to them! | know what they would do to me, but | can't bear to think of what they'd do
to you!"

"They're not going to get the chance to do anything to ether of us because I'm not going to let it
happen. They're vulnerable just like everyone and everything. Even the biggest person or organization in
the world has one or more vulnerable spots . . . and that's where to hit them. As for gze, if
they're big, it just means that they move dower; they've got a longer reac-tion time. Sociologica anaogy
of the sky hook theory, Tammy."

"Mike, someday | may understand you . . . Why are you willing to stand and fight when the odds are
stacked 0 high againg you?'

"Wdl, | can't just shrug my shoulders like Vic does. | wasn't brought up that way. But I've got a
suggedtion that may make you fed better . . "

"What's that?"

"Sometimes | don't understand you any better! How do you fed about some mutud understanding
right about now?"

One thing about Tammy: | never had to wait at dl for her to drop the other shoe!

But when the other shoe was not dropped by corpo-rate headquarters the fallowing morning, | began
to get a bit worried.

It came to a head as Tammy and | were waking back from geiting a sandwich at the ddi. The
classcd long black car pulled up to the curb dongside us and two very big men jumped ouit.

Tammy screamed, "Mike It's uncle!”

| was suddenly very busy. After | put the closest goon through the windshidd, the fdlow behind the
whed tried to get out. | saw out of the corner of my eye as Tanmy dammed the heavy door on both his
hands. The scream of agony told me Tammy had scored. | must have broken ten ribsin the second goon
when | kicked in his chest with both feet.

The whole thing lasted |ess than five seconds.
| picked mysdf up off the sidewalk, scuffed but un-hurt.

There was consderable blood . . . theirs. The guy who had gone through the windshidd was badly
cut; | did something to ease the pain and to put him out for a least an hour. | performed the same Tae
Kwan Do pro-cedure on the man whose hands Tammy had ruined. | didn't know whether or not I'd
killed the gorillawhose chest I'd kicked in; | didn't check to see whether or not he was breathing. | didn't
care.

Tammy looked like a cat who'd just fought and won. No frightened, cowering, fearful little girl she.



Some-thing had happened. "Mike, hdp me get his gun! He dways carries one! 'l kill him! So help me,
Il kill him right here and now while I've got the chance!”

| had to restrain the tigress my wife had become. "Tammy! No! There are other wayd"

Wenddl, Len, Mac, and Carl were running toward us from the lab. "We're dl right!” | told them
quickly. "Get the cops. Have them hold these three. I'm prefer-ring charges! Tammy and | will be up a
corporate headquarters.”

"But they haven't cdled us yel!" Tammy pointed ouit.
"Thet part of Plan A is changed. We're gaing to drop the other shoe on them!™

We burst into the NEMECO lobby. The very effi-cient receptionist was 4ill there, the same one who
head greeted me when | firg walked through that door. "Hi, were the Cdls from Corporate Research.
Mr. Haden and Dr. Newcomb want to see usright avay!"

The receptionist looked surprised. "They're both in a meding of the Board of Directors in the
conference room, and they didn't leave any messsgewithmeto . . ."

"Tdl me" | asked her, "have they put dl ther mes-sages through you since yesterday morning?' She
was jugt as confused as dl the other employees about dl the things that | knew had to be going on
around the Front Office. "We know where the board room is Don't bother.” And before she could
collect her wits, we were past her, into the hdlway, and into the board room.

| closed the door behind me. There was a mesting of the ful Board of Directors of NEMECO in
sesson. | didnt know most of them persondly, but I'd studied the annud reports, where their
photographs had ap-peared. | thought | could recognize most of them. I'd tried to do my homework.

The white-shocked man in the dark suit a the head of the table had to be J. Willard Mclntosh,
charman of the board and former presdent of NEMECO. The aristocratic woman had to be the last
member of the founding Cranmer family on the Board, the spingter Marion A. Cranmer. | could tie faces
with names for a couple more. There was Lieutenant Generd Maxwdl J. Hettinger, USAF (Retired),
because I'd seen him years before. Winthrop G. Dykmann of Dykmann and Roberts, members NY SE,
had a very expengve look. | knew who was Saul M. Rothgtein of Rothgtein, Roth-stein & Feinmann,
attorneys a law, New York City. Obvious as wdl was Diogenes Kongtantinos Generales, the head of
Aegean Trading Corporation. | knew who these people were, but the others had used photos that had
been taken when they were younger.

Haden was at the opposite end of the table from Mclntosh, and Hay Newcomb was next to Halden.
Be-hind them both sat Bill Osbourne.

"Please excuse the intrusion, ladies and gentlemen.” | interrupted the complete slence that greeted our
en-trance. "l knew that we'd want to talk together sooner or later. And, snce we just thwarted an
attempt to e-ther kill us or kidnap us, Tammy and | felt we should get over here right away."

Grant Haden arose from his chair amoothly. "Welcome, Tammy. And you, too, Mike! | didn't expect
to get with you quite this soon and under quite these cir-cumstances. But perhaps it's just as wal
because the Board was discussing the Stuaion you've put usinto . . . and we therefore might as wel talk
about it to-gether.” Grant Haden looked fatigued, and | knew the strain held been under since Sunday
night because 1'd created that strain with great care. But, in spite of it dl, Grant Haden remained a

gentleman.

Tammy and | were introduced to everyone around the table. They were polite—not dways friendly,
but polite. Thiswas not a group of people who interacted every day with the rank and file of the humen
race; they operated on their own leve far above everyone dse, turning the crank tha ran the world. |
knew it. | could senseit. And | knew from Tammy's face that she knew power, too, when she saw it.
But now she seemed unafraid of it.



It was a big table, the same that the few of us had sat around during Sanatellas infamous marketing
presentartion. So there was room for Haden to have the two of us seated on one sde of him without
requiring any di-rector to move an inch.

| knew they'd been here dl day. There were plastic cups on the table. They'd had coffee and sweet
ralls earlier & mid-morning; the coffee urn and the crumbs were ill on the linen-covered table on one
gde of the room. They'd had lunch sent in because | got a glimpse of the contents of a wastebasket.

It was obvious why the other shoe hadn't dropped yesterday. One cannot get people like those on the
NE-MECO Board to drop what they're doing a the mo-ment and run up to Bridgeport for a mesting. In
fect, it was rather amazing that Halden had managed to con-vene them by Tuesday! That told me we'd
done a su-perb job of throwing a great ded of it into the fan.

"You mentioned something about an attempt to kill or kidnap the two of you," Haden said. "Would
you explain what happened?’

| gave them the details and told them that it had hap-pened before with the same goons . ..
thought.

"They tried to get me then because of what 1'd learned about the sky hook. They tried to get Tammy
and me now because we both knew a great dedl about it. One of them is the chief kingpin of an
extengve indudrid espi-onage operation. The police will hold them temporarily, and | expect a phone
cdl shortly. We know how the NEMECO sky hook data got to Universd American AeroSpace. The
agent isaloyd NEMECO employee who was threatened under unbelievable circumstances and will fully
cooperate with you. With the arrest of the chief of this operation and with our notebooks and lab
records, the Universd American AeroSpace theft of the sky hook data will clear the complete patent
rights mat-ter in NEMECO's favor. There's one condition: the agent requests ful pardon. There are
more than twenty NEMECO employees who will vouch for her . . ."

"Hear?' Grant Haden asked.

| started to say something, but Tammy stood up. "Yed Mé! Il give you dl the details of what | did!
Il tell you whet they did to me! I'l tel you how they tried to kill my husband . . . and then me! I'll tdl you
how they forced me to work againg the only people who've ever cared for me a&¢ NEMECO Corporate
Re-search labs. Il work with you to put these thievesin jal where they belong. I'll help you set up a
counter-intelligence system that cant be penetrated. And Il testify agangt Universd American
AeroSpace s0 tha any interference action they take will collgpse in ther faces. In the meantime, 'l
program computers and fly sky hook machines the way only one other person in this company can: my
husband, Mike Cal, who had the guts to walk in here and face dl of you to get the truth to you before it
was too late” There were tearsin her eyes, but they were the fierce tears of emotion, of defi-ance, of a
complete woman | knew had been Tammy dl the time. "I'll cooperate fully, but 1 want to keep work-ing
for you. However, | have learned from my current husband not to put up with being bullied . . "

There was dead slence in the board room. Tammy sat down, proudly. Grant Haden looked a her
kindy and said, "Mrs. Dudley-Call, | accept your offer with its conditions. Since it's an operaiond
matter, well dis-cuss it later. No need to involve the Board members un-less they wish to become
involved. And, thank you, Tammy!"

Newcomb spoke up. "Grant, perhaps we'd better ar-range for the persond security of Mr. and Mrs.
cdl.”

"Thank you, Hay,” | put in a once, "but Tammy and | are pefectly capable of teking care of
oursglves” | didnt want to find mysdf suddenly sequestered by NEMECO. | didnt think that the
NEMECO president would do such a thing, but Tammy and | were in the lions den, literdly and
figurativedly, and | didn't know what some of these other people were capable of doing to us.

| only knew that we had to be very, very careful.



| was amazed a my wife and at Halden's reply, but we dill had to complete Plan A. We had a couple
of very good hole cards. | didn't think they knew where Two To Tango was. And they hadn't
summoned us, we had instead bluffed and blustered our way in, literdly forcing their hand. | was
gambling that they hadn't made up ther minds yet what to do about us or with us because of their
protracted slence. The news mediamugt be hounding them, to say nothing of the Wall Street analyds.

"Neverthdess" said John van der Hayden, the NE-MECO secretary, "we can't have thugs molesting
our employees, Grant. I'll have a chat with the Bridgeport Police about this”

"Please do, gr," | told him. "They're holding the es-pionage boss right now."

| could see Tammy blink at this. It would take her some time yet to become a red American—a
person who didikes cops but who is damned glad they're there,

"Bethat asit may," Willard Mclntosh broke in, "let's get on with the primary reason for our meeting.”
The chairman of the board removed his glasses, wiped them with a white handkerchief he removed from
his breast pocket, and looked a me as he said, "Mr. Cal, according to the records of the Federal
Aviaion Ad-minigration, you made an aircraft flight on Sunday.”

"My wife and | made a flight in our plane from Waterbury-Oxford Airport. It was a nice Sunday
after-noon once we got above the clouds™

"Mr. Cdl,"” Mclntosh went on, "we have reason to suspect that you and your wife utilized proprietary
NEMECO information and equipment to propel your air-craft during that flight.”

"No gr, we did not!"

"Damn it!" Emory C. Mather exploded, getting to his feet. He was presdent of Consolidated
Indudtries, Inc., alarge conglomerate that included Great Western Aircraft, ahighly respected aerospace
firm with afine reputation sretching back severd decades to the years before World War I1. He pointed
afinger a me, ob-vioudy not used to teking any guff whatsoever from em-ployees, as was typicd in
even the best aerospace firms "Weve been told that you and severd unknown accomplices stole
experimenta equipment from the NEMECO Corporate Research Center Laboratories and inddled it in
your arplane without permission from your supervisors and without the knowledge of the NEMECO
officers. You then proceeded to operate your arplane fa above its absolute cdling usng tha
equip-ment. We have incontrovertible proof of thid Van der Hayden, play the tapes . . . that part over
Albany!"

Somehow, they'd gotten a copy of the FAA tape re-cordings of the air-to-ground communications
during our encounter with the American Airlines 727 over Al-bany at 36,000 feet. "Grant," |
broke in, "that's unquestionably the tape recording of our air-to-ground communications during our
flight. But, tdl me The FAA routindy records this sort of thing for their own use and for possible use by
the Nationd Transportation Safety Board in case of an accident. How'd you get a copy?”

"Young man!" Generd Hettinger rumbled, "Don't you believe that some of us might have a few friends
around Washington?'

"Oh, undoubtedly, Generd! However,” and | looked & Emory Mather, "youve made some very
srong and possibly damaging Statements againgt us, Mr. Mather. Can you prove your contentions?

"No Cherokee can possbly fly that high! Bill Piper would have been ddighted to know that it could!
You stole and used what Dr. Newcomb and Dr. Osbourne have described to us as a 'sky hook' that
you helped develop a the NEMECO laboratories!”

I maintained a polite, mannered voice and appear-ance. "Do you have proof that we had NEMECO
pro-prietary equipment inmy airplane?’

"Young man, you're beng very immaturd” It was Generales of Aegean Trading Corporation, a man
who was a the top of the world transportation indusiry but with litle known about exactly how he



managed to get there. "We know that you've done this, and you've placed the corporation in a very
difficult position be-cause of your dramatic actions and youthful dreams without thought of the way the
red world hasto work . . ."

"Mr. Generdes, if the red world works the way it did about an hour ago when my wife and | were
openly attacked in public by goons bent on vidlence, I'm proud to be immature enough to beieve it can
and should be changed!”

"Youre nave" Generales remarked, imperturbably. "Such an attempt as you described is only done
by smdl men. . "

"Yes Mr. Generdes, but big men can hire amdl men to shoot dogs for them no matter where."

"I assure you that NEMECO doesn't use such meth-ods," the Greek trangportation tycoon reminded
me. "l bdlieve that both Willard and Grant are trying to ded with you as any of us here would ded with
one another. But you're showing extremedy immature judgment, which appears to be your prime
weekness."

"You mugt remember that I'm an idedlist. Generd Hettinger will tdl you I'm like my father, whom I'm
certain he remembers because | remember a Captain Hettinger visting us a long time ago.” | looked
around the room. "You have many idedists working at NEMECO. Bill Osbourhe, Hay Newcomb, my
wife my-sdf, and a group of people you know only as NEMECO Corporate Research Center
Laboratories are idedists doing whet we were told to do and what we enjoyed doing. Our dreaming and
immeature judgment gave you the sky hook which means the Solar Sysem and perhaps the stars
themsdves. Somebody in your company decided that NEMECO shouldn't take what was being offered.
So the whole project was amply can-celed. | know the decison was not made by this Board.
NEMECO middle management people were the ones afraid to take the dightest risk. Through corporate
po-liticadl maneuverings, they forced your president to cancd it. The details are too tawdry to drag into
the open now. Thar middle management credo is Play it safe, it's too new, itll change things, it's too
risky! Well, Tam-my and | were willing to take some pretty hairy risks not only with my airplane but with
our lives to show what the sky hook could do ... If that'simmeaturity, we probably need a whole hdl of
alot more of it!"

"Mike, where is the airplane?' Hay Newcomb sud-denly asked . . . and | knew | had them! "As I'm
cer-tain you anticipated, we obtained a search warrant and went looking for it yesterday . . . and it
wan't a Waterbury arport. Where isit, Mike?"

"Hay, it'smy arplane. | own it outright. It's properly licensed, certificated, and inspected. | can store it
wher-ever | please, and | don't have to tdl anybody whereit is—not under these circumstances. It's my
arplane”

"Yes, but it has equipment bdonging to NEMECO in it Newcomb said. His voice was levd and

con-trolled. He, too, had been under a lot of pressure, but NEMECO couldn't have had a better
executive VP capable of ganding up to pressure the way he did.

"It does not!" | interjected and turned to Bill Os-bourne. "Bill, you gave indructions to Len Marshal
and mysdf to cancd the laboratory's Dynamics Systems project under which we were developing the
sky hook. Right?'

"Thet'sright, Mike!"
"You told us to cease work on it and surplus dl equipment, right?!
"Those were the orders | was given, and | rlayed them to you.”

"You dso told us that NEMECO had no further in-terest in the sky hook because of two things. One:
Uni-versd American AeroSpace managed to sted the sSky hook right out from under us and besat us to
the Patent Office with applications, thereby puting NEMECO into a possble interference which you



told me NE-MECO was not prepared or anxious to contest. Two: You were told to do this with the
judtification that an internd NEMECO marketing report said that there was dosolutely no market for
any device that produced a unidirectiond, reactionless force . .. aclasscd sky hook, in other words."

Bill Osbourne looked around the room, brightening as he suddenly redized what game | was playing.
"That's precisely what | told you and precisdly the rea-sons | was given for the action!"

| stood up. | don't stand very high, but | stood up anyway, "l did inddl a sky hook in my persona
ar-plane. My wife and | flew my persond arplane, shut the engine off when dimbing through
twenty-three thousand feet, and dimbed to thirty-six thousand feet under a legd ATC clearance,
propelled only by the sky hook device" Then | sad very dowly, "Since | was informed by my
superiors that NEMECO did not choose to fight for something that had been stolen from it and which
they therefore had no further interest in, | didn't sted athing!"

| looked at Saul Rothstein, one of the top corporate lawyers in America, a men who had come from
the death camp of Besen without a penny after World War 11, one who had survived the Holocaust
because he was a survivor type, and a man who was where he was 0y because of his brains. "Mr.
Rothgtein, can there be theft if there is nothing of value taken?"

| didn't wait for the answer. | knew what it was. | sat down and added, "If NEMECO is redly
interested in the sky hook after dl, I'll be more than happy to re-move that equipment from my arplane
and return it to you. Maybe | can go back to work on it then, and maybe we can turn NEMECO into
the Generd Motors of the Solar System. But that's up to you herel | ill work for you, and I'm a loyd
employee because, of dl the companies and organizations 1've ever worked for, NEMECO heas treated
me like a human being ingtead of someone to be exploited and thrown away when his use-fulness came
to an end or when the money ran out. I've hidden the airplane and its equipment not from you, but from
other organizations who might like to find out exactly what's in it. If NEMECO is not interested, there
are academic organizations interested in scientific re-search into the basic nature of the Universe . . "

Grant Haden sighed. "Mike, why did you put us un-der dl this pressure by tdling the FAA to have
the press contact me?'

"Grant, | 9gned an agreement when | came to work for NEMECO that says that | can't make
satements of any sort to the news media without the gpprova of the NEMECO chief executive officer.
That's you. You know what the FAA tapes contain. | was unprepared for any attention from our nation's
news media Since they appear to be ignaring technology these days. Un-der the NEMECO agreement, |
had no recourse but to tdl them to get in touch with you so that you could give me permission to tak to
them . . "

"Why didn't you cdl me about it?'

"Sr, you're a busy man with a seventy-five-million-dollar company to run. | fdt that you'd cdl me if
the press contacted you. If | was wrong about that, | gpolo-gize. But that's the way | read the
agreement.” | looked directly at Halden. "It was not my intention to cause you any problems and | don't
want to make trouble. If NEMECO 4ill mantainsits interest in the sky hook, | contend that Tammy and
I made our flight Sunday with the understanding that NEMECO was not interested. The worst we fdt
we might have to confront was Universd American AeroSpace when and if ther solen patents issue to
them . . . and nather Tammy nor | fdt tha You-Ass—pardon me, Universd Ameri-can
AeroSpace—would be upset over the resultant pub-licity of two people doing something on their own
that had never before been done. At least, we fdt there would be as much approval for what we did as
for the people of Double Eagle 1l and the Gossamer Albatross."”

| sat back in the big leather-covered chair. Tammy was looking at the Board members, waiting, pride
shirring on her face—a most unusud expression for her. | looked up that long table to Chairman
Mclntosh. "There you have it—all of it, as draight as | can tdl it to you. I'm 4ill your employee, and
you're dill my em-ployer. | don't intend to say one further word about this whole matter; Tammy and |



can manage, on our own, to drop wel out of Sght if you wish for afew days or afew months, as long as
necessary for thisto blow over . . ."

"Do you think you can get away with this by a ample gpology? You've caused us a lot of trouble,
Cdl!" That was Humphrey A. Jackson of Ajax Stee Company. "We could make things very difficult for
you.”

"Probably! But | don't believe that we did anything wrong. And | won't be bullied any longer! I'll fight
and I'll win because we're two ordinary people againg a corporation. | don't mean to threaten you with
that statement . . . dthough you did thresten me!”

It was Grant Halden who put in hedily, "Now, let's not waste our time talking about threats and
recrimina-tions, Hump! Let's get a solution to our problem, since Mike and Tammy are cooperdtive. It
appears that be-cause of a number of rather smdl and innocuous deci-sons, internd politica
maneuverings a middle manage-ment level, and poor data, we may have dmost thrown away the most
important product development in the company's history. Mike has taken a grest risk to bring this fact to
our atention in ahighly dramatic fashion. I'm curious, though. Mike, why did you do it?'

"Grant, I'm an astronomer and a pilot. I'm aso a dreamer. | want to see us go to the stars. It can be
done soon. NEMECO can do it and make a lot of money doing it. All of you in this room can make a
lot of money in the process. As a matter of fact, each of you with any NEMECO sock is a leest
twenty-five percent richer today because of what Tammy and | did Sunday.

"Or NEMECO can st back and watch somebody get rich because of what they really sole from us
the whole Solar System and everything that's in it! There was only one way to get these facts to the
attention of the Board of Directors of this company, who could do something about it. And we did it."

I'd played my hand. | could only hope that 1'd played it properly. | fdt | knew these people, and | fdt
that they were honest and human. A company like NE-MECO-—and there are thousands of them in
Amer-ica—isnt the fat, greedy J. Pierpont Morgan caricature, interested only in money at the expense
of people. Not at this level. Not these dayst Maybe lower down in NE-MECO among people like
Sanadlaand Destry, but not at the top . . . not in a company more than a hundred years old that had
the guts to try to do something differ-ent with a bunch of crazy inventors cdled the NE-MECO
Corporate Research Center Laboratories.

And | wasright.

"Mr. Cdl." It was the quiet and cultured voice of Marion A. Cranmer. "Your enthusasm encourages
me. I'm glad to know that there are dill people like you and Tammy who are willing to work and take
risks for a dream. My forefathers had a dream, too, you know; they worked hard and they took risks,
and we're gtting here today because of that legecy. Perhaps we on the Board have been far too insstent
upon immediate re-turns and a bigger dividend, most of which ends up as taxes in Washington anyway.
Perhaps it'stimewe looked as far as you are presently seeing . . ." She ghifted in her chair and
turned to the chairman. "Willard, there's been too much incrimination and suspicion here today to suit
me Tha doesn't make a business grow. 1'd like us to spend a little time this afternoon looking into the
circumstances that forced good men like Grant Haden and Dr. Newcomb to make the deci-sion to
abandon this sky hook thing ... a device which soundsimpossible to me, except for the fact that
Tammy and Mike gpparently made it work very wel indeed. I'd like to see this report that says there's
no market for such adevice. Why, | could think of a dozen mysdf! And I'd like to meet the people who
talked Grant and Hay into this course of action. Then, per-haps tomorrow after a good night's ret—we
have a greet ded of work to do, it seems to me—we should let Dr. Newcomb, Dr. Osbourne, Tammy
Dudley-Cdl, and Mike Cdl tdl us what we might do to keep NEMECO in business twenty-five years
from now . . ." J Willard Mcdntosh adjusted the glasses on the bridge of his thin nose. "You know,
Marion, you've aways had that admirable trait of being able to get right to the important heart of the
matter. Mr. and Mrs. Cdl, | invite you to stay as our guedts. | think you aong with Dr. Osbourne may



be able to advise us on afew mat-ters. Now, my fdlow directors, I've been with the New England Mill
Equipment Company since 1935, and I've seen many things happen here and in other companies. It
sounds to me as if we have a classic case of covert internd corporate politics epidemic in this company
a the moment . . . and we weren't aware of it—and no fault of Grant's in this regard, by the way. |
uggest that we fallow up on Marion's suggestion and authorize Grant to cut this cancerous growth out
as quickly as possble. Amhition to achieve, excd, and succeed is an admirable and desirable thing to
have in middle man-agement, but it can get completely out of control unless we, as the Board of
Directors respongble for policies, take action to bring it under control as it's dways been in this
company. I've dso found that the only way to get an accurate picture of what's going on is to ask the
peo-ple down in the working leves of the company who are most affected by such paliticd
maneuverings. Mr. Cal, would you tdl us what you believe led to the decison to cancd the sky hook?!



Chapter Twenty

Nether Tammy nor | was redly prepared for the press conference in the man bdlroom of the
Waldorf the fallowing Friday night.

Two To Tango sat in the middle of the stage where Guy Lombardo used to make "the sweetest music
this 9de of Heaven" on New Year's Eve because it had flown closer to this Sde of Heaven than any
other Cher-okee in the world. My blue-and-white plane was illumi-nated by brilliant spotlights, and in
that environment, it didn't look very big a dl. Itswing spanned only 30 feet. As | looked a my arplane
there, | wondered to mysdf if I'd really flown it across America and taken it up to 36,000 feet as well.
It's such agmple little ma-chine to have permitted me to do that!

It came apart with nuts and bolts, and it had been easy to move it down from Meriden and reassemble
it ingde the balroom. Brinks guards were posted around it. Photographers and reporters were alowed
to look and photograph anything they pleased, but no one laid afinger on that ship! Not only was this at
the inggtence of NEMECO, but | didn't want my arplane torn apart by souvenir hunters.

Thewhole NEMECO Corporate Research Center Laboratory gaff was there (induding Mac Roston
be-cause Tammy Dudley-Cdl, NEMECO's counter-intelli-gence chief, said he was a good machinist
and harmless to have around because he didn't know that he'd blown his cover).

The NEMECO Board of Directors and the complete roster of NEMECO executive officers and
divison managers were on hand.

Phil Sanatella was not present. To thisday, | don't know where he went.

Naturdly, Dr. Theodore Mayan was there, rdishing every moment. Professor Serge Korgnski had in
tow the officers of the New Y ork Academy of Sciences. The presence of highly respected scientists did
agreat ded to prevent people from snorting, "Impossible!” Even without them that would've been very
difficult, how-ever, because NEMECO's public relaions firm had lo-cated the crew of American
Airlines Hight Six Nineteen, who were there as NEMECO's guests in addition to the controllers from
New York and Boston air traffic con-trol centers who'd worked our flight thet Sunday after-noon. Of dl
the people present, the arline crew and the controllers were the most interested in the little, inex-pensive,
low-powered generd aviation sparrow that had flown up there with the professona jet-powered eagles.
(I got some guif out of the FAA, who damed that Wimpy and | had exceeded our authority in certifying
the airworthiness of Two To Tango with the sky hook ingdled; but they had two things going againgt
them: we were heroes, and Hettinger had friendsin high places.)

It helps to be a hero.
For the sky hook, it was just the sort of glaring pub-lic exposure that was necessary.

Bill Osbourne was right: you can do anything and get away with it if you're able to move faster than
the system can react. That's the philosophy 1'd used in Plan A. And the principle was aso used by
NEMECO in Wadhington. At fird, the bureaucrats beieved our flight was a hoax because it was
"impossble™” Then, they decided to send a scientific review board to look into the matter in a few
weeks. Friday afternoon before the NEMECO press conference to which Generd Hettinger invited the
Secretary of Defense while Diogenes Generates invited the Secretary of Commerce, somebody
panicked and tried to ram a secrecy order through. But the secretaries had gone home by the time they
got everything coordi-nated, and there was no oneto typeit up! It took them four days to "g&f it," and
by then it was too late.



NEMECO put out far too much information far too quickly for the government to put a lid on it. The
gen-erd details, the basic principle of operation, and the photographs were in the papers on Saturday
with big Sunday spreads that followed.

But, as Len Marshdl once observed, just because you know what it looks like doesn't mean you can
du-plicate it and make it work. There were a couple of things we didn't reved or tak about and things
that | don't ever discuss because they're keys to highly pro-prietary NEMECO products. Some later
aspects of our work are government secrets, and they have to be ... like how to put a gravitationd lid
over acity, and a couple or twenty or so other goodies that make science-fiction rnovies and TV shows
look old-fashioned to those of us who know. Like any technology, the sky hook bred both peaceful and
military gpplications. Un-til we manage to expand further into space, it looks like we will have to put up
with such dichotomies because Earth continues to produce "men on horseback™ who would rather take it
than make it. My esteemed col-league Victor Aboud gave it to us draight that day in the lab, and
unfortunatdy that's the way a lot of the world thinks and operates. Weve got to do something about
that! In the meantime, we're prepared to fend off the bullies

It was a very good party ... and Tammy and | were at the center of it. Or, | should say, Tammy
was, because when she gets gussied-up for an occasion such as that, she'sa red knockout. | don't mind
taking a back seat to a gorgeous wife. After dl, even though we could do many things in common, she
was aso busy at the moment doing something she done could do ... and it didn't show, being only two
months dong.

Tammy had been prepared to go to the figurative galows when we sat down after the Board mesting
to tak with Grant Haden. We were both surprised when the entire Board wanted to hear the full story
and sat in dong with Bill Osbourne. Tammy told her story, and she did it proudly with head held high,
unafraid and undaunted. Everyone listened, often stupefied. When it was over, there was only one thing
that Grant Halden could do: set a spy to catch spies. Besides, no company president in his right mind
could or would fire, repri-mand, or discipline someone like Tammy Dudley-Cdl, who not only had the
whole Corporate Research daff behind her but who was about to become the darling of the world's
press as well. (Things were worked out with the immigration authorities, quietly and privatdy be-cause
of Tammy's family. It pays to be a heroine, too. And to have Friends In High Places.)

| was handed two surprises a the Wadorf press con-ference. | didn't have time to check over dl the
press releases and backgrounders and suff that the NE-MECO PR firm had put out about me.

The firg surprise came when Dr. Theodore Mayan stepped up to me before the press conference
began and handed me an envelope on which was written: "To Dr. Michad Cochran Cdl.” The letter was
vay short. The Board of Regents said it was honored to inform me of their award of a degree as a
Doctor of Philosophy in Fhyscs

Looking &t it, | said to a broadly grinning Ted Mayan, "I fed like the litile dog chasing the big diesd
switch engine down at the railroad yards.”

"How's that?' Mayan wanted to know.

"Once he catches that switch engine, what's he go-ing to do with it? Now that I'm Doctor Cdl, what
am | going to do that's different? Serioudy, thanks, Ted!"

"Oh, youll use it!" Mayan replied, unoffended be-cause he was the sort of person who could not be
of-fended anyway. "When you get through flying things al over hdl and gone with sky hooks, you can
dwaysgetajob . . ."

"In an astronomica observatory . . . | know!"

The second surprise came during the formd news briefing. Grant Halden introduced me as the new
"Chid of the Aviation Dividon of NEMECO with an additiond specid assgnment as head of
experimenta flight operations for the sky hook." 1 hadn't read the NEMECO press releases, and it



served me right for not doing my homework!

| managed to get through my portion of the presenta-tion and dl the news media questions, induding
the stu-pid ones from reporters who could probably never solve a smple equation much less understand
whet keeps the Moon from faling. And | did it without losng ether my temper or my composure.

But | did approach Grant Haden and Bill Osbourne privately after the party started to wind down.
Bill knew what my question was going to be. "I'm glad | hired you, Mike. But you're a lousy research
employee be-cause you think you know more than the Director of Research I'm going to be much more
comfortable working with you as a divison head."

"l don't redlly know which of usis going to be more comfortablel” | kidded him back. Then | turned
to the NEMECO president. "Grant, thank you, but what hap-pened to Jake Stock?”

"Oh, 1 suspect you didn't hear about it in dl the fuss. Jake, our crusty old pelican, failed to pass his
Frg Class physcd . . "

"That's too damned bad! ..." "No, be can 4ill fly, but not as our Chief Corporate Filot. He's got a
Third Class medicd certificate, so he isn't out of the air. He's going out to Airborne Controls Divison in
Tempe for about 9x months, then helll take over tha divison when we move Vern Bates up to the
Trumbull operation.”

"Wadl, is Bob Destry moving up to corporate levd, then?' | wanted to know.
Grant Haden's face was totdly emationless. "Mr. Destry is no longer with us”

| blinked and changed the subject. "I'll have to re-staff and reorganize the Avidion Divison, then. I'd
like to have two specid people as my assstants, Grant. Wimpy Winfidd's the best pilot I've ever known,
and hel's baing wasted as a mechanic. Wenddl Stone won't fly—yet—-but he's one hell of an engineer . .
. and I'll need them both!"

"Mike, it's your show," Grant reminded me. "Run it your way "

Bill Osbourne and | found oursalves done in a corner shortly thereafter. The research director pulled
a his bushy mougtache and quietly remarked, "Mike, | don't think anybody but Len and | recognized the
uperbatteries in Two To Tango . . ." And nothing more was ever said.

Therddivigds dam that itll take years to get to the stars. They're right. But well probably make the
trip in afew weeks when we go. No technology can come to fruition overnight. The breakthrough—such
as the origrind sky hook hanging there as a bdligic pendulum to-taly dislacing itsdf from the
verticd—is only the be-ginning. It takes years of hard work to get from that point to having a mature
technology working for you the way you want. Once the romantic research and de-velopment work is
done, the degant experiments are car-ried out, and the exditing trids are complete, it's a matter of
grinding numbers and fiddling for months or years to get the preproduction units to work the way they're
supposed to. Then production problems arise, followed by problems in the fiedd. Wenddl Stone had a
better idea of what was to come than dl of us dreamers & NEMECO Corporate Research Center
Laboratories. As Vic said one day in complete exasperation, "If | had to do it dl over again, I'd do it dl
over somebody ese2” There are set-backs, things that don't work out the way you'd hoped or theorized
or checked out in the |ab. There are dow-downs because the company has to make a buck on prosaic,
everyday products to pay for the far-out guff. And there are il those who try to grasp and connive and
ged. But Bill Osbourne, Vic Aboud, Len Marshdl, Wendell Stone, Tammy Dudley-Cdl, and mysdf
didn't worry about them because we knew how to handle them.

Oshoume was fond of quoting from Kipling's The Mary Gloster:

"They copied dl they could fallow, but they
couldn't copy my mind.



S0 | |eft 'em sweetin' and schemin', a year and
ahdf behind ..."

We're going to the stars.
It's inevitable now.

We don't know yet whether the sky hook's progeny will be able to propd anything faster than light.
All of Vic's fidd equations say "maybe" but Ted Mayan says Vic missed the equivdent of a decima
point, a "smdl error" that Mayan dams will raise the ultimate velocity of a gravitation charge to more
than 30,000 times the speed of light. Korsinski argues with him, but Serge interested in what goes on at
the other end of the universd scale where hel's working on a theory of the quantization of time that has its
roots in our work. Between Mayan with his grand view of cosmology and Korsinski ddving into the
bascs of matter itsdf—two doors that were opened by Bill and Vic—we'll get the answer
someday. And "someday” isn't an indeterminate timein the far future; I'm betting on no more than ten to
fifteen years before one of Mayan's or Korsinski's graduate students makes that trip to Stockholm. Any
of uswould be proud and honored to be a laureate, but we don't have time for dl the scientific papers
and meet-ings that lead up to a nomination; we're far too busy putting the sky hook and its
various modifications to work. We know how bread is made, and if we're going to go where we want to
go, NEMECO has to make lots of bread. It will. The stock just split for the fifth time, and it was up to
215 before the split. There are alot of ways to make money. As Dr. William D. Osbourne once
said, "Do not bind the mouths of the kine who tread the gran'™

With luck and gerontology, | might meke it to the stars. But Wendell Victor Call has a much
better chance. And, because his son will probably be born in space, my grandson will be a natura-born
garman who never knows planetary gravity except during brief vists

But I've come further than | thought | would. We dl have. | went through what might be termed a
change-over point and Tammy did too.

It was a change-point for Dr. William D. Osbourne, as wdl. When | firg met him, | fdt | was seeing
only the tip of the iceberg that was Osbourne. We were much dike, fdlow dreamers and schemers for
the future. 1'd been running without considering why | should have fought for that job in Hagdaff. And
Osbourne had been running from the Sidewinder that went up his F-4's tall pipe and the people who had
chased him out of his mili-tary professon. The difference came when | learned & NEMECO to stop
running and fight for what | knew could be done. Bill eventudly became a very good pro-fessor of
physics in the academic environment of NYU where, because of NEMECO's success with the sky
hook, he findly stopped running, stood firm, fought for what he had done, and years later got the
Stockholm trip he certainly deserved.

Because of his weakness, he made me overcome mine. He was a much better teacher than aleader . .
. and taught me a greeat dedl.

Len Mashdl changed, too. He became a leader when the vacuum was created by Bill's
demordization. It sucked him right into the position where he was the obvious Director of Research long
before Bill l&ft for his professor's chair.

Asfor Vic, hejus kept right on having fun.

And this old &g pilot never thought held routingly cruise above amillion feet with something resembling
aclugter of glowing fluorescent lightsin the rear cabin. Star Driver | carries N1422T on her tal because
the Cherokee now rests in retirement a Siver Hill, Mary-land, in storage with the Nationd Air and
Space Mu-sam

At amillion feet, which is good orbital dtitude, there's beauty in the sunset over the Earth's rim, and



there's beautty in the not-so-distant stars that shine both through the windshidd and the opticaly flat
cdling panes where Brad Johnson occasonaly makes mea-surements because we can now get up there
quickly and chesply. That's the outward-looking beauty.

Tammy says I've changed greatly. She may be right. She usudly is. She says | once thought of nothing
but asronomy and arplanes but have since discovered something else. | know that Tammy looks
outward into the universe as we both see it from Star Driver I, but she and | together have learned to
see inward into our-selves as wdl. If | have changed, so has she, but dways for the better.

Il probably never be able to combine my taents as a sar gazer with those of an arrplane driver to
become a star driver. But, Snce | got things started, perhapsit isn't as vitdly important for me to do it as
it once seemed when nobody believed we would ever do it!

Tammy, my inward love who shares my outward loves, understands this. If there's a chance we aren't
going to be around long enough to go to the stars in a future Two To Tango, we came to the concluson
that there was only one thing that the two of us could do about it:

We could make star drivers.
It's more fun, anyway.
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